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OBJECT  OF  TASK 

contained  in ' tLTeportJ^ssSL^^thriqsS^rC  *he  fnformatJ°n 

operations  in  the  antarrt  e  ?  '955-57  Construction  Battalion 

that  can  be'used  a^^  re^dyVeJerence:636^  ^  data  *  f°r" 

FOREWORD 

fro”  ;reCph^eCda'bv^bMr^nedtPr'nf,PS"y 

Battalion  (Special)  for  Operations  Deep  Freeze  I  "  „  °?!  ruc*'°" 
mental  informat  ion  was  obtained  fr™  JL  JJ  '*  and  Ml*  Supple- 

originated  by  Deep  Freeze  forrec  j  rrespondence  and  situation  reports 

civilian  observers,  Ire  ?  Sted  •n'^’’'.  V  ""  itSry  and  Professional 

’  n,Ch  are  I,sted  m  the  References  and  Bibliography. 

P«rsoIsh<!conbi;iIedfJlH  f??PilaJ,'°n  is  to  Provide  a  ready  reference  for 

B£ 

concl  us  i  ons^and  i-SS  \tat™rt*' 

^d'd^uon^u?  ^runy 

Although  ctfhsiderable  irrelevant "de^ai'l^as^b61716^5-^0!!!  their  COntext* 

ground  information  is  retained  to  orient  the^ ee"  omitted,  sufficient  back- 
understanding  of  the  circumstance,  f  reader  a"d  Render  a  better 

antarctic.  ft  is  not  intend^  ^hat  t^,  '  t0  r°b,emS  Uni9ue  to  the 

contain  a  chronology  of  Deep  Freeze  operat'Ss!  naTat.ve  in  format  nor 
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Section  I 


GENERAL  COMMENTS 


INTRODUCTION  AND  BACKGROUND 

Geophys  lea  l°Yearf(  1957^58)  "mCB  T9"3”  for  the  '-'ternat  lonal 

basas^nd  on.  p  c«^P(F  ™  e”0  S9VS" 

Sound  and  Little  America  Lr*  k!  P  ^  9“  1  >'  The  rnaIn  bases  at  McMurdo 

and  were  occupied  during  the  winter  of^'g^by  ^mmer  of  >955-56, 

stations  were  established  during  the  second  summer  ( 1 956-57^ rem3 ' " ‘ "9 

mateTfl'l^heffn’  ,S'and'  W3S  bu ' 1  *  °"  a  fo^datIon  of  volcanic 

conducted  pr  ^  d^e"  ZTkeZlsTct 

adjac4^rf^ff^  Baa;.'°Cated  °"  ^  ^  S"°W  °f'  the  RoSS  lce  Shelf 
PlatS^if^  By?dCLnnd:UCt6d  °"  ^  ^  ^  °f  the  «-kefel,er 

h  i ghTpol f~rUN  atetu .  STAT ' W3S  Iocated  on  the  deeP  snow  of  the  9200- foot- 

HALLETT  STATION,  on  Moubray  Bay,  was  constructed  over  the  heavily 
penguin  guano-covered  rocky  coast  of  Victoria  Land.  Y 

rock  of  c,ark 

cove^Ti^^  Ice  ^  ^  SitUated  °n  the  deep  S"OW 

the  deep 


B,ttM,^FJ:«;r;^^;r!^7n/rirXedl9a55th:ndcTtru't'°n  ‘k 

group  under  the  overall  command  of  Colander  Talk^irce  FortWhJee 

FhiiS,TFrrF‘ 

»sk  m!:S?  - 


-/  . 

C3 


During  the  summer  and  early  'fall  of  iqcc  nri.r.f>  /'  , 

batta,.l?n  performed  many  tasks;  training  off  Jer sqnrie 1’  and^procurement  of. 


materlp.1  anA  Q  7  '  ’  naming  or  personnel  and  procuremen 

material  and  equipment  were  perhaps  the  greatest  tasks  accomDl  i  shed  •' 
Six  or  seven  months  was  a  very  short'  time  t-n  wold  c  J? ■  A*(s% 

working  organization  for  the  mS  dss^d ^ 

had  t  n  ho  cnl  It  .  _ i 'v.  r?  ■ .  ‘"'Z .  i*3 


O 


. >  v.s«„,tol,UM  lor  cne  mission  ass  Iqned.  The  fact  that  th~ 

£9ti!ne?  T'*  ^-"tbox'of^ani^very  loa^oi"  i^eveif 

pr  imary 


- 


^  L' 


>.  <s. 


.iV 


construction  would  be  spread  ^out  over 


,  %, 
0 


h  - 1 


difference  tn"nal  -P*read  vout  over  a  great  area.  Because  of^  t  hie  ^ 
ference  In  nature  of  the  areas  In -which ‘the  stations  Were  to  be  con- 


7^ 


structed,  each 


deni°Ur<ln®  °?e‘'at  lon  DeeP  Freeze  \f  a  detachment  off  MCB  (dSVec?la%)  w° 

stet  r;,r^ 


fR 


l'&2>  \  _  ^ 


r  tT:rf  ss“ 

Fad?  fv  ?h  HT  r  1  °9 1st  1  cs  base  known  as  W 11 1  lams  AiV  Op^^Vq%^~  A 

basil ^s'^Tllnlr  r'ferred  ?  **  The  distance  betl^n  the 


•  ^ 


I. 

octoip  i^~"‘e?9”! 

ol  20  De«mbir°"  htn^ r ' ka"d  f"*  from fe&iaaland 

*;-*»  *vf- 

>«>* 

wiri  dllayid'Jn'iliiu^  ffS  3  *tr,“  of  mishaps,  =conteu&lon V«rj^rtS'l 
,956  e'ayed  'n  start,ng  the  permanent  camp  at  TlcMDiSfe'^f^  fjifnuir*- ' 

'  ■  v"  -••V>AT  ■ 


r 


Aircraft 


i 


at  McMurdo  de?^ed Irr  ivaj^f  tS^U  Amir' ■  °Pf' T" C 

Dacamber.  Also  plagued  with  precar  oul  IcTiill  1  (W*  JEJ'  •thS?<t tyM, 
off-loaded  advanced  equ Ipment'  aqd  ma,",i~ “^bigK’c'h  i^^bl, 
.^permanent  camp.  The  Little  America  base  was  c%ss lonei  ™  i^fiLry 


j?  ~  J  V 


fn 

•>\)  r  • 


2 


■  JJ  1 

r>-n  «.  *  ,  '  '  •.  -  ’  ■ 

Oc  ,’d'j  S  (  ;  ,.  -'r  vp'--'  '.;•«»  *  .a  ~  .  • 

>  £-Y,  °f  th*  ““*■•«!«  winter  (Apri,  ,956) 

}•/  !h'  *»«rc.ic  bases' 

?:.  .  A  “  T^'-S: 'd.etadhment,  which  was  commit;  •  j9  fo™ed  at  CBC,  Davlsville,  R.  |. 

Ai^^A  Detachment  ’ONE  during  the  summer  of°i956??7  a  JU9VSt  1956’  was  to  rel  lev, 
l  .  m  \  .  „  a  a-'"  ’  i  on  n#=»<=»n  p  ^  »»  ^  57  and  winter  nx/pr  Hnr  inn  „ 


VjV;1 


f  rom^McMurdo^on  1 8°  Januar'^and  ‘“"s  t  ^  *  ny_OUt  °f  VX'6  a»rcraft 

b°Ul  stat,ons.  S  Imu  1  taneous  1  y  camp^onst^  m'P  un,oad  1  "9  °Perat  Ions 
storage  facilities,  was  accrln-Jnj  r  cons L ruct Ion,  including  POL 

and  the  , ast  or  thf  “sk“or«  S^pj  »  »'1-™.ruarv, 

lute  October  1956  there  was  no  loa^stlf  ,  V  March-  FrO"  then  until 
from  either  base.  The  only  «a  °9I  1  Trt,8nd  "°  means  of  evacuation 

~_;"d- for  that  ‘•t»y.n  .he  :Lt7^rbti'°:  x:,de  worid- 

■  “sfAr''°"^r""a°ns°asol;'s“onstbruc?lonntin‘,ed  **  *  rapid  pac=r  •">  by  mid- 
•  -  Little  America  this  Included  a  6000  foofS  ^SentlanV  completed.  At 

■^t,Ki.eJ  T-Ield.  dOOO- foot  ski  runway,  and  support  facilities 

I  _  ■Vvi  .JtiP'  *  * 

93 -T  "  MGMurd°  and  73  „en 

toANovernber.  1956),  the  men  devoted  the i^  many ^  T-’7  SPr,n9  (AprH 
x  to  accomplishing  a  variety  of  Important  task!  rl*  ,so,ated  existence 

M>9)  .were  completed.  Supp  s  ^  The  '"terlors  of  the  many 
^Y«  ^e;dug.  out  of  cache,  sorteT 1 2" a1”8 ter  1  a  1  s>  and 

W  L  ^onstrUction  of  the  advanced  camps  at  P  P  '  preparat,on  f°r 
ner-ar.  Beardniore  Glacier  dnrinn  tb  South  Pole,  in  Byrd  Land, 

‘Af,  ^re^.es+gnated  and  plans  finalized  6  fonstruct  ion  parties 

vS  S^rtp|gl.ed  with-  the  elements  and  equipment  faHur’  (Spacial>  Personnel 
^AAAiS*"f' ■tsSCA5t-Per'nan?nt  ^'rstrlp  on  the  Ross  Ice  Shelf"  *"  endeavor 

■  r>_0  o*r~h  <=»  >~S,  ^  «  t  * 

f\r  1  >/&>’  -°2  •  *  ^  A  * _ - 


'  r«.,chn...„  o‘.t  was  t„ 

AAA  An  A'M on  Deep  Freeze  dir  Pri  tfr  i  ’  S7  ”'nter  over  during  Oo.r- 


:vW,vbb  [' 
■  ~  s<QH  r 


-A  l  A . 


f  •'  '>  r. 


.....  - w,,„at,un  ana  training  program. 

;  BRAVO  and  HCB-ONE  personnel  were^ep  1  oyed  by'shir6^^, '956,  °etachment 
Various  assignments  In  the  antarctic  Yn  t-  Yu  ^  P  3nd  p]ane  to  their 
tgrqups^  departed'  from  the  main  bases  to  buNd^h"11  ^  w;nterin9-°ver 
^and.,.J  Personnel"  from  Little  America  buN^  hrS?  Stat,ons  further  I  n- 
MeMurdo.  personnel  built  the  Beardmoi-P^  J ,  1  Sta^,on  ,n  Matie  Byrd  Land. 
•U*4*licl.n^t.,-fo„)  and 

add  i  t  Iona  r.s  tat  Ions  “RAV°'  ' MCB-°NE  established  three 

Cape  Adams  on  the  Weddell  Sea  MCR  ONF  ^  Adfre’  the  Knox  Coast,  and 
(Special)  forces  at  McMurdo  and  Little  a'S°  suPP,emented  MCB 

After  relieving  Detachment  ONE  n p  dUP  ,n9  the  summer  per iod 

of  the  Byrd  and"  South ToU  Sti’t  ,0™“^"'  f>"P'  eted  construction 

and  McMurdo.  Nations  and  new  facilities  at  Little  America 


O 


3 


About  m  I  d- Oc t o be r  1 Q ^ A  t-k^  \/y  A  -.1  r. 
the  long  period  of  Isolation  and  signann^tL'st'arTof^h^"^ 
tlon  season.  Within  a  week  the  first  Air  Force  £  ^4  f  "6W  construc- 
runway,  and  by  the  end  of  the  month  th«  fi  *  C,  ,anded  °n  the  Ice 
reached  McMurdo.  Aerial  reconnaissance  taSk  f°rCe  reSuPP>yshlp 

Land  and  at  the  geographical  South  Pole  and^f^0^.  Vt**  '°nS  'n  Byrd 
near  Beardmore  Glacier,  quickly  followed  the  return  of  ^  a'r 
A  surface  reconnaissance  team  departed  LIi-h/a  ™  f  He  SUPP°rt  units, 
trail  to  the  Byrd  Station.  On  u  l!  America  to  establish  a 

the  first  landing  at  the  South  Pole.  °  ^  ’  AdmIral  Dufek  and  party  made 

construction  waTl  tar  ted^  t  the  Po?8^  ' "9  'Ce  runway  at  McMurdo, 

Jad  been  es  tab,  Ished^aV If  b*« 

America  progressed  rapidly  to  the  edo!  ™  3  Party  frDm  L'tt,e 

abutting  the  Rockefeller  Plateau  °  thf  aXt«ns,ve  crevasse  area 

weeks  of  aerial  and  ground  search  blast  n9  MV*?  mMeS  requ  1  red  two 
backtracking  for  fresh  starts  On  n n*  9.and  doz,n9>  and  occasional 

reached  the  Byrd  Station  site,'  and  cons  trucU  on 'starred!  traCt°r"tra  in 

by  -ar  ^  Ad-e  —  de^  ayed  first 

9roup  to  ass'ls,  W  the  diversion  of  L,  task' 

group  had  returned  to  Its  original  ml^i  By  ?  December  ’956  the  task 
party  selected  a  base  site  on  1  fL  ?  "  ""  aer,al  reconnaissance 

construction  was  delayed  first  bv  "9  SP  J  °ff  Cape  Ha,,ett-  Again 

Adelle  penguin  rookery  aid  secondly  by  sev“a  ‘days  of'sf*"  ?  'ar9<! 
Following  the  storm  -,i  i  y  ;  veral  aays  of  storm-force  winds 

patky  and  3,  of  f 

Station)  "Ir^p-S  «™:send"^  ^  K"°*  <»'»<« 

I'“  Sp  «  dnUn.rddL0o;^,:r?lLaLsted 

Wikbln  flftee^  days  ~ 

beset  "by  del  ay  ?9  Af  (!er  more^ha^'one^^t^  Ensworth  Station  was 
the  most  formidable  of  Ice  conditions™*  H  °f  C?nt,nuous  battling  with 
Gould  Bay.  Construction  f|na  '  oSP  S't6  W3S  se,ected  east  of 

danger  of  the  ice  sJelf ca^nJun^  °"  28  da"Uary  >957.  The  Imminent 

cargo  unloading.  Nevertheless,  by' work  1  ^arou^t  h  "'S'9^®  ,mPeded 
was  completed  In  twelve  Havh  r  y  *  ,9  around  the  clock,  unloading 

the  base  sel f-suf  “  ent  on  il  r“ct  lo"  was  90  percent  complete  and 

conditions  dictated  I^drewl!  WeS'her 
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The  Beardmore  and  South  Pnlc  c 

lift;  Byrd  Station  was  supported  by  a  combat  r  t0ta’,y .  s“PPorted  by  alr- 
traln  operations.  BegJnnlnq  In  late  rw  k  ,Qr£°f  airlift  and  tractor- 
Oetachment  ONE  personnel  at  the  n  and  h  95^  the  MCB  (sP«clal) 

Detachment  BRAVO  personnel  and  evacuated9^^  ?raJUa,,y  reP,aced  by 
1957  all  Deep  Freeze  I  MCB  (Soeelall  n  1  a  n  l33565*  By  30  January 

to  the  Un  1  ted  States.'  Enroo^no^ ^  ^  ^ 
evacuated  from  Cape  Hallett.  MCB  °NE  constructlon  party  was 

25  February  1957 II  cebreik'  dep®rted  the  antarctlc  between  10  and 
mall  and  lit*  cargo t  the  three  bafr^  m,d"March  ^  deliver 

parties  continued  to  Improve  the  base  faeMlMR°SS  S!a‘  Wlnter Ing-over 
winter  night  assisted  In  ?he  Lt  and  dur,ng  the  ,on9 

stations.  At  Little  America  th*  *  f  C  pro9rams  assigned  to  the  various 

of  a  fer rous-met a ?  cont^am Inated^areaT^On^l^Apr  1 ! ^McM5  IT  TT*  °Ut 
severe  setback  when  the  aaranP  V,  8  Apr  * 1  McMurdo  suffered  a 

a  D8  tractor,  all  special  shoD  tnnl  °  a  y  consumed  by  fire.  Lost  were 

Parts  catalogs  and  maintenance  manlals^ "y  all  hand  tools,  and 

dvM  I'aTsde^fsrwUh  IZl erTel^T  32J\ml !  1  tary  Personnel  and 

With  the  return  of  twilight  and  later L  tl^le  Arner,ca  and  McMurdo. 

a  major  effort  toward  Ihf^  s^e?  ope  liflons  V  ^ ^ 

ice  runway  were  prepared  at  „  P  _  t,ons*  A  ski  way  and  a  new 

craft  flew  from  UtUe  America  to  °I  3  Septamber  19573  tWa  R4°  a '  r- 
had  assisted  In  re-estab 1  I sh I  no  the  MUr?°3  and  by  the  end  of  the  month 
Summer  operations  beoan  on  I  n^/h  au*IUary  air  base  near  Liv  Glacier, 
from  New" Zealand!  See 3a!s thre'  VX76  alrcraft  drived 
airdrop  of  the  D=ep  I ^  flrSt  C'  2b  landed.  The  first 

the  Pole  Station.  Soon  afte!  the  mlddTe  „rS'”P  !  °n  '7  0c,"ber  at 
personnel  be9an  the  esodus,  and  Deep  tllll  ' 

SELECTION  AND  TRAINING  OF  PERSONNEL 
Selection  of  Personnel  •  ., 

obta^:d°ffrome,:rf?::i9!h^°hMaCn  °"e  "r*  ''°'a"'-s, 

were  small  men,  larqe  men  So,,,!,  ,  f  sul,se‘iaent  screening.  There 

ous  men,  family  men  and  slnnl  ‘’mi  ntrovarts.»  adventurous  men,  studi¬ 

ed  I  vl  dial  JHnd  I  vlduaf  £  men*  ”otIvatl°"s  varied  widely  from 
experience  Itself-  stlllnth  ^  Wanted  to  save  money;  others  wanted  the 
naval  p  „  ult  '  ‘r  Seekl"?  a^ture.  Most  were  career 

choice  of  duty.  Many  Such?9  £Ir  l*”50"!  'n  T°St  ,nsta""s  for  this 
naval  careers  Athene  h  9  that  the  antarctlc  duty  would  help  their 

too  much  dlf^ren^e^ere^thTop!!  -“!!  I?,"  '*  ”aka 

y  puc  ln  tlms  it  all  counts  on  twenty." 
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"i"^  ^  individual  himself  the  t\yno  ar.j  j 
Important  Indices  of  how  he  will  farl?d  ?d  de^ree  °f  m°tivatIon  are  most 
The  I  nd  Iv  I  dual  who  goe*.!  tE"in£ct£  I?  °f 

It  (scientific  data,  photographs  col  d-weai-h°rder  t0.9et  something  out  of 
be  a  happier  and  more  contented  Individual  h**  aXpe£,ence)  wm  probably 
t^the  unpleasantness  of  1  so,  at  l^n^h^dLfth^a  n^h  o^StVZ'g. 

It  J°a^ndexTo  Se  quanU^lnd  quanf '°?  't  lmp°rtant  °">V  I"  that 
on  the  Ice.  If  a  man  can  give  a  speclf  ^r  the  work  he  produces  while 
the  antarctic,  and  follow  It  up  w|?h  an  out  Un^fT  '"9  t0  9°  t0 
he  will  be  apt  to  produce  better  results  than  the  H  S  proposed  Program, 
the  crowd  and  can  give  no  account  o^s  "»* 

motivation  per^e^ ^  f°r  po,ar  however, 

stand  why  motivation  Is  less  Important  a  scr®enfn9  factor .  To  under- 
one  must  be  fully  aware  i^  hi  unique  d  ?/  '  ^  ^  ,n  °ther  d“tles, 

must  be  made  clear  that  In  Ihe  sJaU  stll f.erenc?s  fn  Iso]fted  d"ty.  It 
ten  or  eleven  months  without  outside  contact'  'Tn.,|Ve  together  for 

overall  success  or  failure  of  th^  croon  I  '  teamworl<  Is  vital.  The 
than  on  the  Individuals  t hems  elves  9  rk  m°re  dependent  °n  teamwork 
the  fundamental  quality,  the  least  "commn  W°rl<  to9ether>  and  hence 

be  the  spirit  of  cooperation  f  common  denominator,  of  all  men  must 

motivated,  and  yet  still  have  a  p,"13"  Caabe  "highly"  motivated  and  "well" 
uncooperative.  VS  a  personaI which  Is  uncongenial  and 

group^  An^me^who^do^ot  ^appiar'To*  f  It  ^n^s  houtd  S  b ^  SC| !  °?  °f  3  compat'b,e 
small  base,  as  one  mlsflt  eJb^  a" % 

const IicUonbeiir?ofdDrthFr:nLict?iefrb5e0Ved  ?Ur?"9  ^  2-,/2—th 
Those  who  appeared  unsu  I  tabl e  for  ll T  DeCember  1955  to  March  1956. 
United  States.  Moreover  at  the  tTie  o  H9  °V8r  Were  returned  to  the 
nel  who  had  changed  their  minds  about  wlnt °f  the  sh,ps'  Person- 
opportun  I  ty  to  withdraw  ^inci  thi  wTil  I  9  °Ver  ^  9  Iven  the 
group  Many  judgments  made^o^  6 

for  wintering  over  were  not  confirmed  tn  sultabll  ty  of  personnel 
summer  operations.  Some  who  were  expected  ^Ua1  aXper,ence  during  the 
depressed  or  dissatisfied  and  nthc/  .  Perform  very  well  became 

showed  unexpectedly  high  morale  and  aood°nlrfnrm  there  bad  been  some  doubt 
that  the  high  caliber  of  ?he  Una?  „?°?»  Perf°™a"«  •  There  Is  no  doubt 
oppor  t  un  I ty  for  final  sel  e£t  lon  — =d  th<= 

wintering-over  personnel  selected  nrnved  t-  k  °n  °  the  antarctIc.  The 

«hst,mony  to  this  ,s  the  ^''“hat”  S  ZreVo  ^1^'* 
necessary.  no  disciplinary  actions 
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Among  those  who  had  Initially  volunteered  to  winter  over  and  later  re¬ 
quested  to  be  returned  to  the  United  States,  the  chief  factor  In  the 
change  of  mind  appeared  to  be  disillusionment  about  living  and  workinq 
cond i t I ons . 

Civilian  technicians  have  a  definite  place  In  the  construction  of 
certain  specialized  structures,  as  was  the  case  concerning  the  fuel 
tanks  built  In  1 956  and  1957  at  McMurdo.  No  difficulties  are  experienced 
as  long  as  the  civilians  who  are  at  the  working  level  remain  at  the 
working  level,  and  civilians  in  a  supervisory  status  work  through  the 
various  officers  assigned  to  a  project.  Policy  and  plans  determined  by 
civilians  should  be  administered  through  the  military  leaders. 

Recommended  Selection  Procedures.  Standard  Navy  procedure  should  be 
u  s  ed  i n  peace—  t I  me  ope  rations  just  as  t  hey  wou  Id  be  In  1 1 me  of  war •  The 
value  of  the  use  of  volunteers  is  extremely  questionable.  The  only 
particular  in  which  antarctic  duty  Imposes  special  hardship  is  in  the 
Impossibility  of  evacuation  of  personnel  during  the  winter  night.  Other¬ 
wise,  there  are  many  other  duty  stations  with  comoarable  psychological 
and  physical  difficulties. 

Care  should  be  taken  in  selecting  personnel  for  the  period  of 
isolation  to  avoid,  as  far  as  possible,  choosing  men  who  might  need 
evacuation  before  relief  arrives.  Any  personnel  with  a  past  history  of 
any  limiting  phys leal  f ac tor  wh i ch  coul d  reoccur  s houl  d  be  eliminated. 
Physical  standards  cannot  be  too  high. 

Visual  restrictions  need  not  be  severe  for  duty  in  the  antarctic. 
However,  It  should  be  recognized  that  in  very  cold  outdoor  work,  the 
individual  requiring  visual  correction  may  be  unable  to  wear  his  glasses 
because  of  the  fogging  which  results  from  his  breath  within  a  matter  of 
a  few  minutes.  It  might  be  recommended,  therefore,  that  any  key  Indi-' 
v i dual s  be  fitted  with  contact  lenses  If  corrections  are  necessary.  it 
appears  that  the  routine  antifog  compounds  for  eyeglasses  are  Ineffectual. 

Another  condition  which  deserves  mention  Is  that  of  hernia.  Any 
suggestion  of  hernia  should  be  disqualifying,  since  the  conditions 
predispose  to  acute  herniation  with  all  the  possible  serious  complications 
which  might  be  most  difficult  to  manage  at  an  Isolated  station  in  the 
antarct ic. 

Emotional  stability  is  of  Importance.  While  not  necessarily  a 
function  of  age,  problems  of  this  nature  during  Deep  Freeze  I  were  most 
prevalent  among  the  younger  men.  In  general,  the  performance  and 
stability  of  the  men  under  twenty-five  was  below  that  of  the  older  men. 
However,  there  were  exceptions  on  both  sides  of  this  age  line,  and 
emot i ona 1  stab ility  should  be  considered  apart  from  ca 1 endar  age . 
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V  to. 


.xpX„~?’  C^d  bfed  f'58drnta9e  °f  "m.t.d 

out  obvious  personal  ty  rai  s  1  ^  t'SV“IStr'ci"*  to 

stances  of  close  undesirable  In  the  clrcum- 

the  most  valuable  men  both  from  t-h  *.  !C  °Peratlons.  In  general, 
and  that  of  getting  along  well  with  !Jandpo,nt  of  -i°b  accomplishment 
or  small-town  backgrounds.  9r°UpS  Were  those  wlth  rural 

men  JSoE rSTirjr^^S ' ' ^2*2  ^  ^  ^  °ff ' '«rs  and 

qualifications  desir^.  It Is  ^ lo"  procedl,re  °n  the  basis  of 

the  wintering-over  situation  that  al  1  P  ?  6  successful  adjustment  to 
cept  of  the  nature  of  their  ass  i anmern-^f  C  pan“  have  an  accurate  con- 
Personnel  selected  should  hP  m=j9  *  be^ore  selections  are  made  final, 
called  upon,  as  dee^d  to  DPS6  °f  the  f8Ct  that  tbeV  will  be 

Only  If  TndlviduSTJ  perform  Tob?T"°rw,OUtSrd?  °f  ‘he,r  sPe^aIty. 
rather  than  within  their  rate  can  th^I’"?^!?  immediate  requirements 
effectively  utilized.  it  I  limited  manpower  available  be 

this  duty  be  looking  forward  to^heM^hl ^  the  indIvIdua1  selected  for 
operation  -  and  to  ?ts  reward L I  'Tt  3"d  d,ff^ulties  of  the 

some  instances,  unintentional  mfc  &  ~  W  th  maturity  and  realism.  In 

the  forthcoming  assignment  irnpai/th^ahim!  ^  a"d  VagUe  concePts  of 
situation.  'gnment  impair  the  ability  to  adjust  to  the  actual 

*  ..corippuburlnd^  »ooSaph«?cprhn'5?"y’  f,eX">U  in  tbe"-  linking, 

man  qu likly,  becomes  frus^ratld  under  or  T'  *  t'Ch"lcaU>'  '"capable 
;  not  be  abl.e-to  compromise  as  is  so  ofte  An  lnf,exIb,e  man  will 

•  association  with  others  he  win  h!  Jl  pessary.  Living  in  close 
mental  s.traln.V*  If  he  Is  has  Irsli  U  Jected  1:0  intense  physical  and 

•.illusions  pf;  Vandeur  I  !nter^  in  the  work  without 

••  the  antarctic  means  -a’  a  rear  d  l  t  eCO!T12  moroSe  when  he  finds  out  that 
^ _•  r--“4-TJ""^9C.eat  dea]  of  wark  and  little  glory. 

■^■of^l^actui^pe^J^ncrilthr^th16  Can  ^  iudged  on,y  In  the  1  Ight 
period  pr.iorTt6  HlZent  Jhd  1  f"d  «  h,s  Job  dur  1  ng  the 

;and ^afleT^ethlJ?  9rOUP  Sh°U,d  be  f°™ed  early  - 

has  drive  and  de^Irminat  / on^ 3 1 IklJ "p d  Me  '  In^r^  H'S  rate  °r  rank> 

and  has  an  adequate  share  of  "intestinal  fort  I tud^"0^"06./^  hIS  dut,es> 
special  superman.  Previous  cold-wpPm  rtltude,  he  need  not  be  any 
in  constructing  and  ope  at ng°  ^ eXPer,ence  a"d/°r  experience 
although  not  a  necessity.  C6  runways  highly  desirable. 
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Training  of  Personnel 

Prior  to  deployment,  the  training  of  personnel  was  a  prime  consider¬ 
ation.  Men  were  sent  throughout  the  nation  to  obtain  necessary  infor¬ 
mation  in  connection  with  the  job  to  be  performed  in  the  antarctic. 

Some  were  briefly  deployed  to  Greenland  to  observe  techniques  of 
construction  devised  in  the  north,  1 iving  on  the  icecap,  building  snow 
runways,  survival,  and  tractoi — train  operations.  Others  were  sent  to 
commercial  training  schools  on  the  equipment  being  furnished  the 
battalion.  Men  were  sent  to  military  schools  at  Camp  Lejeune,  to  learn 
about  f uel -ha nd 1 i n g  systems,  and  at  Fort  Belvolr,  to  learn  special 
demolition  techniques  for  use  on  ice,  snow,  and  permafrost.  Personnel 
were  sent  to  Detroit  to  erect  a  test  building  under  simulated  antarctic 
conditions,  to  Los  Angeles  to  learn  about  the  radar  equipment  to  be 
installed,  and  to  Port  Hueneme,  California,  to  observe  the  fabrication 
of  special  wanigans  and  snow- compact  ion  equipment  developed  by  NCEL. 

Fire  fighting,  radio  suppression,  and  washing-machine  repair  schools 
were  also  attended  by  certain  ratings. 

R e c omne nded  Training.  All  personnel  should  receive  training  in  the 
operation  and  maintenance  of  any  and  all  equipment  in  their  line  with 
which  they  are  not  already  familiar.  For  duty  at  a  small  base,  all  men 
should  know  how  to  operate  and  service  the  mechanized  equipment  to  be 
assigned  that  base,  as  its  operation  very  often  falls  upon  men  other 
than  drivers  or  mechanics.  Radio  and  electronics  personnel  should  be 
acquainted  beforehand  with  any  nonstandard  equipment,  especially  commer¬ 
cial  gear.  Electronics  technicians  should  also  be  able  to  copy  and  send 
CW  traffic  if  the  need  should  arise. 

Basic  cold-weather  survival  indoctrination  should  be  given  to  all 
personnel  prior  to  their  arrival  in  the  antarctic,  particularly  concern¬ 
ing  the  clothing  that  they  will  have.  Though  most  of  the  necessary 
survival  training  can  be  given  at  the  individual  bases,  basic  familiarity 
with  equipment  and  procedures  should  be  attained  in  advance.  The  train¬ 
ing  should  be  fairly  comprehensive  in  the  case  of  men  who  are  likely  to 
be  involved  in  overland  travel.  Men  who  are  to  be  in  a  crevassed  area 
should  also  be  trained  in  crevasse  rescue  and  ice  mountaineering. 

Survival  training  should  include  such  subjects  as  manhauling  sleds, 
erection  of  trail  tents,  preparation  of  rations  and  water,  operation  of 
stoves,  care  of  clothes  on  the  trail,  proper  dress  for  trail  work,  care 
and  use  of  sleeping  bags,  operation  of  portable  radio  equipment,  general 
trail  routines,  antarctic  geography,  first  aid,  and  survival  techniques. 
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SURVIVAL  PLANNING  AND  RESCUE  OPERATIONS 
Concepts  of  Survival 


^ag^SSSSSKP- 

™^rhaavf;ihbrc^rted°rytjL8pecs::?:ent  °f  the  - 

~K.“5  sras" 

Later  food 'anHWSre  Several  hundred  yards  from  the  buildings. 

Ir- -  d«rf^ 

was  hauled^to  a  noSer  ^^‘1^'“ 

act  ivitv^is  In .11°"’  ]OCa\ed  OVer  350  mMeS  from  the  nearest  support 
is  paramount.  ,f 

wer.d^^^ 

suff'cent  w.thout  stripping  a  plane  of  its  survival  gear! 
a  °f  anuairCraft  Crash>  aircraft  wreckage  can  be  erected  as 

blankets  should  be  toThTT Ue^alS  lulUl?' 

£r?i  sxtesivr  s  sate 

d1s"se»b?ed  retU''n  f"9ht  3,1  «  -d  the  camp  ,s 


In  the  ev°er«Wa'ha^?^tco:uSnT°;Lt?om:^e:rf 

of  the  Pole  construction,  the  party  was  divided  into  teams 'of  fw'm^ad 
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Four^mpn  A  equ ipped  and _ t ra med  to  act  as  a  unit  in  case  of  emergency. 

oil  h  hP  hde-an  'de^  T";’  35  f°Ur  men  3nd  the  9ear  rettuired  to  accom¬ 

plish  the  basic  survival  aims  amounted  to  less  than  2000  pounds;  a  qood 

load  for  an  R4D  aircraft.  It  also  provided  a  good  margin  of  safety  in 
case  one  man  was  incapacitated.  Manhaul ing,  however,  is  far  from  an 
i  eal  solution  to  polar  travel.  The  teams  were  Indoctrinated  not  to 

move  rom  the  site  of  a  crash  unless  absolutely  necessary.  A  team  could 

survive  more  than  twice  as  long  sitting  still  than  it  could  moving  on 
the  trail.  This  was  particularly  true  at  the  high  altitfdes  of  the  Polar 
rlateau  and  in  the  deep,  soft  snow  found  there. 

Antarctic  food  sources  are  almost  nil,  but  penguins,  seals,  and  fish 
may  be  available  along  the  seacoast.  People  have  sustained  themselves  on 
penguin  meat,  and  the  blubber  can  be  used  as  a  source  of  fuel.  These 
birds  can  be  caught  by  virtually  any  method,  and  usually  are  easy  to 
catch  but  are  difficult  to  hold.  Care  must  be  used  in  handling  the  bird 
s'nce  its  beak  can  cause  severe  injury  to  eyes  or  other  portions 

°.  ,  e  °  and  the  flippers  of  a  full-grown  emperor  penguin  can  strike 
with  enough  force  to  break  an  arm. 


A  seal  may  be  caught  by  hitting  it  in  the  head  with  an  instrument 
such  as  an  ax  or  club,  or  by  slitting  the  animal's  throat  with  a  huntinq 
knife.  Seal  steaks  are  probably  best  taken  from  around  the  neck  area 
and  are  not  too  untasty,  although  they  are  reported  to  have  a  sliqhtly 
tangy  flavor.  Seal  liver  is  a  real  delicacy.  Other  edible  antarctic 
life  would  be  various  forms  of  marine  life;  however,  difficulty  in 
obtaining  such  items  makes  this  almost  impractical  unless  fishing  gear 
is  aval lable.  v  v 

•  • 

Water  can  obviously  be  made  by  mel t i ng . snow.  Soft  snow  may  be  eaten 
but  should  be  eaten  cautiously  to  avoid  bl  ister ing. of  the  oral  area. 

Manhaul i ng  capabilities  are  extremely  limited  in  the  rarified  air  and 
soft  snow  encountered  at  the  Pole.  On  the  Plateau,  each  mode  of  transport 
manhaui,  dogs,  weasel  -  has  a  different  economical  speed  of  advance. 

Manhaul mg  might  be  expected  to  progress  at  a  maximum  of  10  miles  per 
day,  or  about  one  mile  per  hour,  and  result  in  exhausted  personnel.  A 
dog  team,  however,  can  travel  about  twice  this  rate  of  speed,  or  20  miles 
per  day.  It  can  carry  a  heavy  load  (each  dog  will  pull  about  twice  Its 
own  weight)  without  serious  fatigue  on  the  part  of  the  menpart icipat ing. 

A  weasel,  reduced  in  power  because  of  altitude,  can  travel  between  3  and 
b  miles  per  hour,  in  proportion  to  its  load  and  the  surface  characteristics 
Forty  miles  per  day  might  be  average,  with  no  hardship  on  the  men.  If 
air  support  is  available,  and  if  terrain  is  relatively  crevasse-free, 
weasels  are  highly  desirable.  If  working  in  extremely  isolated  areas 
with  reduced  support  facilities,  or  if  working  in  highly  crevassed  areas, 
a  og  team  is  desirable.  Manhaul ing  should  be  used  only  as  a  last  resort. 


eat  ShOU!d  bu  packed  Jn  ,arse  tin  cans»  Fc^  men  will 

l  a  full  ration  unless  they  have  exercised  vigorously  throughout  the 

d  y*.  m  ,nanhaul i ng.  With  a  minimum  of  energy  expenditure,  a  man  can 
survive  on  400  calories  per  day  for  approximately  10  days,  1000  calories 
pci  day  foi  approximately  20  days,  and  2000  calories  per  day  indefinitely. 

Rescue  Preparations 

hl  •  *n  ihG  a"ta[ctic,  subfreezing  temperatures  are  .'of  ten  assoc  iated  wi  th 
a  ve  th\  whlteouts=.  Consequently,  if  accidents  occur,  it  is  impe^- 
•  /eSCUe  operations  commence  immediately.  A  well-trained  and 

!  ,Zed  rescue  scluad  must  be  maintained  in  order  to  facilitate  and 
expedite  rescue  operations . 

a  <- parrk^h  Jhe  a"d  reSCUe  responsibility  Jay  with  AirDevRon  Six, 

search  and  rescue  jump  team  composed  of  MCB  (Special)  Detachment  One 

McMurdo6  ThS  “  a-  Lakehf St  Fn  ,955^  a"d  the  members  wintered  at 
McMurdo.  The  team  consisted  of  three  naval  aviators,  two  qualified 

parachute  jumpers,  a  medical  officer,  and  two  mechan ics „  Under  the 
supervision  of  the  senior  member,  this  team  maintained  a  high  state  of 
readiness  ,or  both  aerial  and  surface  SAR  operations.  Rescue  facilities, 
as  tar  as  construction  forces  were  concerned,  included  air  facilities 
(a  helicopter.  Otter,  and  RAD)  and  surface  rescue  facilities  (weasels 
dog  teams,  outboard  motorboat,  etc.).  Vweasels, 

,  pur i ng  the  wintering  period  all  rescue  equipment  was  checked  and, 
m  view  of  the  actual  trail  conditions  that  were  found,  numerous  on-^he- 
spot  changes  to  the  contents  of  the  survival  kits  were  made. 

The  greatest  deficiency  in  planning  and  procurement  lay  in  the  field 
of  survival  gear  for  passengers  aboard  aircraft.  Some  planes  carried 
absolutely  no  polar  survival  equipment  for  any  passengers.  As  the 
number  of  personnel  on  a  f 1 ight  was  often  as  many  as  50,  the  McMurdo 
survival  gear  was  frequently  used.  Most  of  the  equipment  given  to 
passengers  departing  Antarctica  for  New  Zealand  was  never  returned. 
Recommendations  were  made  that  McMurdo  be  assigned  the  responsibility 
for  the  procurement,  issuance,  and  custody  of  all  such  passenger  kits. 

The  primary  concern  of  all  personnel  leaving  camp  was:  fal  1 inq  into 
crevasses  or  tide  cracks,  being  caught  in  a  bl izzard  away  from  camp,  or 
being  caught  on  an  ice  floe  that  had  broken  off  from  the  edge  of  the  sea 
i Ce°  Tbese  hazards  are  dangerous  usually  only  if  one  is  alone,  without 
survival  equipment,  or  away  from  camp  unknown  to  those  in  camp.  A  riqid 

;  iC  7t,SyStr  WaS  UP  t0  Prec,ude  this  happening,  and  persons  were 
urged  to  travel  away  from  camp  in  groups  of  two  or  more.  Men  travel  inq 
the  trail  m  tractors  were  required  to  take  minimum  food  and  sleeping 
bags  as  the  circumstances  warrented.  If  men  sit  still  when  caught,  and  if 
it  they  have  ample  food  and  sleeping  bags,  there  is  little  chance  for 
harm  to  befall  them.  A  helicopter  was  usually  available,  as  well  as 
outboard  motor  and  boats,  to  handle  those  caught  on  a  floe. 
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shuitej  ”  ™y°ilda5:i^,i0”in  a  ?t0™  «**•«>  immediately  seek 

subsides.  l/s^eUer  !s  iot  ava^bie  'il  SU^  f!jel?er  the  stone 

position  and  place  his  head  between  his  knees^wl  th 'h  is°h"  l!"  "  h“nchotl 
^Uf"s^nto?fprfir?:  Sn;  t0eS.Wil'  c'  rcui^at  ionCand°hei'p 
i ess ,y  about  as  one's  sense TTd^Ht  lon'beco^  ^osl^^eT'' 

The  basic  rules  of  survival  are: 

1 p  Keep  a  cool  and  clear  head. 


2.  Attempt  first  aid,  as  necessary. 

3  °  Do  not  leave  the  area  of  a  downed  aircraft 


k'  Establish  as  comfortable  a  shelter  as  possible 


5*  Make  the  best  use  possible  of  all  clothing. 


6.  Utilize  what  food  rations 
occurs  where  animal  subsistence  is 
as  necessary. 


are  available  and,  if  the  rare  chance 
possible,  utilize  such  food  and  fuel 


7«  Have  signals  ready  for  search  aircraft. 
8.  Keep  as  dry  as  possible. 


SUPPLY  AND  LOGISTICS 
General  Comments 


AntarrHra  *  m°n*hs  Pr'or  to  the  departure  of  MCB  (Special)  for 
955.  Th.s  resulted  m  the  great  bulk  of  MCB  (Special)  supplies  arriving 


- .  uic  yicdL  DU  I  K 

etween  the  middle  of  September  and  the 
more  desirable  steady  flow  of  material, 
repacked,  broken  down  by  bases,  and  all 
ultimate  destination.  In  addition,  all 
for  ultimate  use  and  priority  had  to  be 

SgiK  sr^rr: 

«d^r:„ru„:i:"sul!^rocured' the 


middle  of  October,  instead  of  a 
Much  of  the  material  had  to  be 
had  to  be  color-coded  for  the 
material  had  to  be  categorized 
assigned  in  accordance  with  the 
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Co,nCBK’m!Un?LTC  ? ' '  °r  r  • Cd  l°  HCB  (Spccial>  by  BuDocks  through 
o n d '  t h c "dc t c r in ! n o t  i o n ^ t he r co f  m  f  ^  ^  J°^nt  "00^^  ing! '  Log  i  VtTc "support 

'  £* 1  ,sr" y 

^u.^,s*^o„M^sii:Gi:  p"“"; 

All  orqthemtractorsaInHi0nK-e?Uired  "  9reat  de3'  °f  tlme  in  D^visville. 
all  nartq  nf  u,  d  vehicles  were  procured  on  short  notice  and  from 

of  thn::::i';:';0:ri“x:7oub'r“re  Tput'dfor  each  ar'a-  b“— 

fhe  n™ber  of  desired  Ji  ^  "* 

Most  supplies  and  materials  arrived  barely  in  time  to  meet 
sa'lmgs.  Consequently,  loading  could  not  be  accomplished  in  a 

antarctiT  tpem°St  e|7f'cient  off-loading  schedules  upon  arrival  in  the 
Rhode  d  °r  e*?mpIe’  when  the  ^rst  ship  arrived  at  Davisville 

oS  hand  S™  f  ?  "9’  there  was  '«s  than  30  percent  of  the  cargo 

Norfolk'to  catch  late  TepTr  t  Jng'sh  i  ps!^  ^  ^  *  transshiPPed  to 

A  simDMfiedrderin9  5y5tT  U5Bd  durin9  DeeP  freeze  II  was  not  satisfactory 
November  qqq  ^earran9ed. reorder ing  system  would  be  invaluable.  "By 
November  1959  he  reorder, ng  was  almost  all  cut  over  to  EAM  procedure 

len^e^eT'U™"'5'  ThiS  '•  f“"v  -Peered  to  provide  tL°“pr^- 


the  ship 
fash i on 


The  base  itself  can  best  determine  what  items  are  needed  first  and 
reques  s  for  these  items  should  be  honored.  The  need  for  procurement 

actuanvVJtYthI  htemS  ^  3CC°rdance  with  the  requests  of  those  who  are 

°r-rx  ~  ’ 


1^ 


Supply  Organization 
McMu  rdo 


Upon  the  arrival  of  the  majority  of  Deep  Freeze  II  wintering-over 
personnel,  the  ships  were  all  off-loaded  except  for  drummed  fuel.  Most 
of  the  cargo  was  'dumped,"  not  "stacked,"  in  the  various  caches  by 
category  and  base.  This  occurred  as  the  result  of  an  all-out  effort  to 
get  the  ships  unloaded,  but  it  unbalanced  the  manpower  and  equipment 
available  for  transferring,  stacking,  and  recording  the  cargo  in  the  var¬ 
ious  category  stockpiles. 

Because  of  the  pressure  of  priority  work,  such  as  air  operations, 
equipment  repair,  and  construction,  a  sizable  crew  could  not  be  allocated 
to  straighten  and  inventory  the  stockpiles.  Such  work  had  to  be  done  by 
the  shops  and  departments  concerned.  This  resulted  in  a  rummaging  oper¬ 
ation  for  new  spares  and  equipment. 

The  drummed  POL  was  neatly  stacked  at  the  base  of  the  hill  along 
the  Winter  Quarters  Bay  side  of  Hut  Point.  Winter  snows  drifted  in  the 
area,  and  cons iderable  difficulty  was  experienced  in  digging  out  this 
material  in  August  when  POL  had  to  be  moved  to  the  runway  supply  area. 

Little  Amer i ca 


The  Supply  Department  at  Little  America  consisted  of  one  Supply 
Officer  and  one  Storekeeper  First  Class.  The  supply  office  was  located 
in  the  building  at  Little  America  designated  for  IGV  Weather  Central. 

This  building  was  evacuated  the  first  week  in  January  1957.  MCB-ONE 
personnel  constructed  three  Jamesway  huts  (16  by  24),  which  were  attached 
together  by  vestibules  and  connected  to  the  main  tunnel.  These  huts  were 
heated  by  a  Preway  heater.  The  first  Jamesway  was  designated  and  com- 
partmented  as  the  supply  office  and  barber  shop;  the  second  Jamesway 
as  the  ship's  store  salesroom,  and  the  third  as  a  ready-issue  storeroom 
for  the  ship's  store. 

Between  27  December  1956  and  2  January  1957,  a  site  was  located 
and  laid  out  for  use  as  a  temporary  supply  depot  at  Little  America. 

The  site  was  located  on  the  high  part  of  the  Ross  Sea  ice  barrier  about 
one  mile  from  the  edge  of  Kainan  Bay  and  2-1/2  miles  from  the  main  base. 
Two  depots  were  laid  out,  one  on  each  side  of  the  main  road  leading  be¬ 
tween  the  off-loading  area  at  Kainan  Bay  and  Little  America.  One  depot 
was  for  Byrd  Station  cargo  and  the  other  for  Little  America  cargo.  Fifty- 
foot  roadways  were  laid  out,  between  double  (15-foot)  rows  of  cargo  space. 
Each  row  of  cargo  was  marked  by  a  letter  flag  indicating  the  category  of 
cargo  to  be  temporarily  stored  in  the  row.  Ditches  7  feet  wide,  200  feet 
long,  and  15  feet  deep  were  bulldozed  out  in  the  areas.  These  were 
used  temporarily  for  frozen  food  storage.  As  frozen  foods  were  placed  in 
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the  trenches,  6  to  8  feet  of  snow  was  shoveled  or  bulldog 
P.-ov,s,„„s  to  lessen  chance,  of  de  f  r„,t  lng. LZ 

two  l2-ho"Psirf^POts:'  W8S  ma"ned  211  h°“”  =  <W  - 

Of  tractor,  with  I ow- ground-pressure*' tracks  CT'Stfd  °J  “'•m.lll.r 

with  fork  lifts  and  <~mo  ,,'fu  ,  acks  *  ^wo  °f  these  were  fitted 

made  available  to  bul  1  doze '  the"3  °am"  ^en  '"ec,u,red’  a  °8  tractor  was 
with  radios  were  assiqned  One^as * k  thf  SUpp,y  dl,mP*  Two  weasels 
tween  supply  depot  arlaj.nd^h  t”'"' the  field  ™«ter  to  9o  be- 
off-loading!  The  other  w«  !  sh , p  of f- I oad i ng  site  to  coordinate  the 

redistribute  small  I  terns  of  clrgo  I'n'EneTpots!"  ‘°  ha“'  perSO"n<il  •*nd 

off-  loaded  fr^t^lh?^20'^"  S'e<iS  '?  ^  5 ' «  it  was 

consisting  o™a  !|  t*to  a^d  “r, °I  fiV?  carS°  trains,  each 

the  same  time.  Since  the  number  of  ra  ^  m,9^t.be  unloaded  at 

often  exceeded  the  Dk  tractor  availahiK?  r?  '  ni*  arriv>ng  for  off-loading 

to  push  materials  off  sleds  manua  1  1  y  ij '  o^der  to^aT  nta i  ^ 

turn-around  time  of  trains.  V  oroer  to  maintain  the  proper 

to  Po2ndpuc«n„°:  z?t  fr°v—'  cargo 

around  rates  at  the  sh i d  and  ar  eh  estab,'sh  a  balance  between  the  turn- 
because  drums  load  slowly  «  shin  POt  *  Th  f  5  W9S  possib>e 

Pushing  them  off  in  rowsVom  a  !  ng%  fed i  s^n'ce  ^ 

^,:r^r:f?f,n'dn9  the  entire  tr-"“r 

lagl  in^a  int^  I  ^  7s  t"^  ^hfp^&TElIT"  ^  ,*T 

two  08fttracJorsSandnsixy20-^rsUdrain  depai:,ted  28  Ja"“ary  '957.  only 
was  required  to  act  as  the  £eoch  JfdeTd  T''abla-  0"e  of  the  08.  tractors 

sssar-* 

“servIUI!LU,^P:d:o  *  “  traP'P°  “  tn'LP7Pc?IsTiP“rahad 

times thhtl"tr[“'lnc  “  5’  U"de:  th°  b°°m  °f  th»  =>”->•  At 

and  barely  visible  in  front  of  tf6  UPnn°  ' tS  bood  'n  the  soft  snow 
seemed  to  equal  the  reqular  LGP  Df  „aj9e  "con  sietls.  Its  performance 
This  small  factor  pr7^::errdependnadb7PaSS  °f  th<  Sta"dard  »• 

products^were^moved  \Z  Zft^^t^’S.Jl.T.  tUttZT- 

the  resupply  operation  of  1956- 1 957 .  immediate  vicinity  during 
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Tho  lip  n t?  V  77  W^M  SUitCd  for  hand,f"9  two  loaded  20- ton  sleds 

t  Pr  f°[k  UftS  °r  b0°m  a"d  h°°^  were  well 

tin  -.11  1  °fr",°adin?  car9°  in  the  supply  areas.  The  standard  D4  con¬ 

tinually  bogged  down  in  the  soft,  deep-rutted  snow  in  the  supolv  areas 

and  wa5  ^*  ineffective.  The  D4  tractors  that  were  rigged with  buckets 

ronvh°r  hf°fk’  b°°m'  °r  box'hook  attachments  available,  or  that  were  not 
convertible)  were  extremely  limited  in  supply  use. 

South  Pole 


_  Stcra?f  Tl  ,ocator  systems  were  in  general  found  to  be  unnecessarv 
a  the  South  Pole  It  is  accepted  that  al  1  material  must  be  “hJn  the 
tunnel  system  by  March  23rd  (sundown).  During  the  summer  resupply  period 
however  material  may  be  left  outside  without  danger  of  loss  since  the  ' 
Polar  Plateau  is  not  subject  at  that  time  to  high  winds  and  snowfall  as 

Teft^n  theSdal  Stati°nS‘  0M  drums  broken  on  airdrop  in.  1956-57  and 
left  n  the  drop  area  were  still  well  above  the  surface  after  one 


year , 


Air  Sh 


pmen.t 


Equipment  and  materials  to  be  airdropped  by  C-124's  had  to  be 
packaged  In  the  Alt  Force  A-22  containers  of  approbate!,  64  cu£e  and 

bulky  loads'  Sftf  V  Parachute  weI9ht  limitations.  For  extremely 
bulky  loads  a  platform  arrangement  which  fits  into  the  elevator  well 

wlr  h?J^'2\WaSi  V'SQd  bV  thS  Air  ForCe‘  The  ma*™  drop  dimensions 
were  144  inches  long,  80  inches  wide  and  1.06  inches  high.  A  D2  tractor 
drummed  fuel,  a  woacnl  -.-j _ •: .erector, 

the  pi  a  t forms  . 
craft. 


weasel,  and  many  other  types  of  material  were  dropped  on 
Non-drop  cargo  was  airlifted  by  R4D,  P2V ,  and  Otter 


a 

& 


a  i  r- 


of  the  fuel  airdropped  at  the  Byrd  Station 
use  of  parachute  failure.  Eight  nava 1 


Approximately  16  percent 

in  February  1957  was  lost  because  of  parachute  failure.  Eiaht 

personnel  Jost  half  of  their  clothing  due  to  a  chute  not  co^psT^  in 

a  moderate  wind.  Airdrops  from  October  through  December  1957  were  more 

ofCmaH  0  bo  656  dr.°PS  fCO"S[s  ted  of  >385  barrels  of  POL,  a  small  amount 

Los s^from  these  H  *  °  ’  7,  sci-er*lflc  construction  material. 

Loss  from  these  drops  were  very  slight,  but  11  barrels  broke  on  impact 

R40  aircraft3  °f  33  dr°PS'  0,h"  supplies  were  airlifted  by  ski-equipped 


In  January  25,500  pounds  of  food  were  flown  in.  Most  of  the  wintering 

f"  retrieved  with  “  9 

ton  sleds. 


'  . we  i  e  reiri  evea  with  a 

Airlift  cargo  was  handled  by  hand  and  loaded  on  one- 


Forty-two  C-124  flights  were  made  to  the  South  Pole  prior  to  the 

??Pnnn  a  7  77  '  personne' •  Each  flight  carried  approximately 

23,000  pounds  of  payload.  In  addition  to  the'C-124  flights,  the  aircraft 
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of  VX-6  made  many  flights  to  the  Pole,  landin 
nell  and  nondroppable  material.  The  flights 
manner  that  aircraft  delivering  nondroppable 
construction  personnel. 


g  there  to  del iver  person- 
were  coordinated  in  such  a 
material  would  evacuate 


The  cargo  capacity  of  the  R4D  aircraft  was  limited  by  altitude  and 
Derfn  2?S°  P°U"ds '  The  P2V  aircraft  had  greater  high-altitude 

as  doss  iMe  h  •  u  carry  9reater  ,oads  farther.  |?  was  used  as  much 

fa  Mures  ]%  Ur'n9  he  fjer  Stages;  however,  due  to  ski  landing-gear 
i lures,  it  was  eventually  removed  from  operation. 

.  Drop  zone  control  is  most  essential  in  deep  snow  areas.  The  task 
of  retrieving  materia?  .is  burdensome  at  all  times,  but  is  more  tLe! 

tondropnHbnnS-t?esmiJeilaI  SCattered  over  a  large  area.  One  attempt 
to  drop  blind  resulted  in  scattering  material  over  12  square  miles 

600eya^dsmoftta  ntherdr°PS  ^  aCCUrate^  'the  majority  1  and.i  ng.  wi  th  i  n 
Station  whprpamP:  '  °  assure. greater  accuracy  of  airdrops  at  the  Pole 

con  t  ro  M  e  r^accomn^h^H  rande?u  '  prr|a  n  T-.we  r  e  severely  limited,,  a  drop- zone 
only  d  ect LT  I'  /  conatruct io"  personnel...  The  cent  rol  l  er  not  ■  . 
for  the T  h  PS  from  the  ground,  but  also  determined -many  causes" 

r  o  '  percentage  of  drop  failures  in  the  early  stages  of  the  • 


The  general  drop  p 
marked  by  a  "timing  poi 
bull's-eye.  The  landin 
on  the  snow  by  long  str 
400  yards  grid  south  of 
to  grid  east  to  insure 
With  prevailing  easterl 
the  wind.  Normally,  th 
camp  were  visible  from 


rocedure  was  to  give  the  planes  a  large  drop  area 
nt"  and  a  "DZ"  (drop  zone),  which  amounts  to  a 
g  strip  was  the  timing  point  and  the  DZ  was  marked 
ips  of  Day-Glo  cloth.  The  DZ  was  approximately 
camp.  Most  drop  runs  were  made  from  grid  west 
that  any  streamers  would  not  fall  on  the  camp, 
y  winds,  the  pilots  preferred  to  drop  flying  into 
e  pilots  could  and  would  drop  any  time  the  DZ  and 
t  he  a  i  r  . 


Recommendat ions 


1.  Equipment  should  be  operationally  checked  prior  to  shipment, 

l  thC  antarCtic  is  at  *  premium.  Major  defects  which 

Tn  the tL ^oh,b't've  to  correct  on  the  ice  could  be  picked  up  and  righted 
are  available!  ^  9  re'at'Ve  abundance  of  materials  and  test  equipment 


2.  Copies  of  the  packing  invoices  describ 
of  each  box  should  be  sent  to  each  base.  The  b 
for  identification,  and  a  brief  description  of 
written  on  them  in  the  event  that  the  lists  do 
lists  attached  to  the  boxes  are  lost. 


i ng  in  detail  the  contents 
oxes  should  be  numbered 
the  contents  should  be 
not  arrive  in  time  or  that 
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3-  Notification  of  any  changes,  additions,  or  subtractions  of 
material  ordered  by  antarctic  activities  should  be  sent  to  them  so  that 
it  wi  be  possible  to  have  accurate  planning  information  at  all  times 
as  well  as  a  means  of  checking  the  receipt  of  material  ordered.  All 
material  should  continue  to  be  segregated,  marked,  and  shipped  in  dis¬ 
tinct  categories  determined  by  ultimate  departmental  use.  This  was  done 
for  most  of  the  equipment  in  Deep  Freeze  II  and  proved  highly  successful; 
i terns  not  handled  in  this  manner  were  not  always  fully  utilized. 

4.  The  maximum  specifications  for  export  packing  appear  necessary 
tor  cargo. destined  for  use  in  the  antarctic.  No  cardboard  boxes  should 
be  sent  with  electronics  materials.  Boxes  should  be  fitted  with  runners 
to  enable  fork-lift  fingers  to  get  under  them.  This  container  could  be 
easily  rigged  for  parachute  drop;  simple  harness  is  all  that  is  needed. 
Approximately  one  ton  would  be  the  ideal  size  for  the  G-12  cargo  parachute. 

5.  A  complete  set  of  applicable  standard  stock  catalogues  should 
be  available  at  each  station. 

6.  A  central  agency  should  provide  consumables,  assign  priorities 
and  issue  shipping  permits. 


7.  Buildings  for  covered  storage  are  mandatory  at  a  base  like 
McMurdo . 


8.  Material  such  as  drummed  POL  which  is  to  be  stored  outside 
should  be  placed  on  hill  ridges  or  relatively  high  flat  areas  where  the 
wind  can  blow  most  of  the  snow  away.  Also,  the  material  should  not  be 
stacked,  so  that  if  the  area  does  drift  over,  the  depth  of  the  drift  will 
no  t  be  .more  than  the  height  of'  one  box  or  bar  re l . 

9-  Box  markings  should  be  standardized  and  should  be  on  the  top 
corners.  Category  letters  should  be  a  minimum  of  3  or  4  inches  in  size. 

10.  Disbursing  records  should  leave  with  the  individual  and  be 
carried  by  the  pilot  of  the  plane.  Credit  limits  are  a  most  important 
factor.  During  Deep  Freeze  II  the  credit  limit  system  was  well  fouled 
up  by  late  changes  of  policy;  as  a  result,  the  $30  and  $60  limit  for 
enl isted  men  and  officers,  respectively,  was  used.  It  is  felt  that  this 
cut  down  materially  on  ship's  stores  sales. 


II.  Number-one  priority  on  a  FAIRTRANS  list  should  be  reserved  for 
only  materials  and  personnel  requested  by  the  bases. 

("Packaging:  Subsequent  years  experience  developed  a  procedure 
of  master  containers  for  McMurdo  (about  1-1/2  to  2  tons),  and  smaller 
boxes  of  300  to  500  pounds  for  inland  stations.  All  boxes  are  skid 
mounted.  Equipment  check-out:  ComCBIant  insists  on  this,  but  the 
prospective  wintering  groups  usually  can't  be  bothered.  Packing  invoices: 
The  supply  office  received  packing  tickets  sorted  by  box  numbers,  category, 
and  stock  number.  Also,  he  gets  a  sepia  for  every  item,  showing  shipping 
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permit  number  and  box  number.  All  items 
line  at  Davisville.  ComCBlant  acts  as  a 
officer  is  now  available  at  McMurdo. "12) 


are  export-packed  on  an  assembly 
central  agency.  A  disbursing 


SITE  RECONNAISSANCE  AND  SELECTION 


McMurdo 


Basic  Considerations 

little  ^rJmary  consideration  in  the  establishment  of  McMurdo  was  that 

ioco^lzad^  T 181,16  “hlCh  Pl"“  ld  ™ 

froiAll  „art-<e.  “  “  ingenuity  and  cooperation  would  be  required 

F endeavors  m  the  antarctic  were  weighed  in  the 

scope  of  opera t i ons r8newCeo S^G 8 8ti °nS ■  T>reSent  ln  °Peratlon  »aaP  Freeze  I: 
port,  etc.  ’  ne“  equipment  available,  availability  of  air  sup- 

sui table  3^7!^  1hfc°"  °f  Survey  Perty  was  to  find  a 

is  STi-OTss;  ?ri: fr-r  °r"; 

station  A  e  V1ClnJ-ty.of  the  Beardmore  Glacier  and  the  South  Pole 
Station.  A  peak  population  of  170  was  anticipated  by  late  1956. 

Basic  considerations  such  as  accessibility  ni„n  .  . 

proximity  to  runway  locations,  stability  of  bay  ke  etc  "hld'Tir'n"’'” 
more  bearing  on  the  choice  of  site  than  did  the  physical '  katurel  of 
the  site.  There  were  only  two  possible  sites  for  thllocfti™  of  rte 

tablished  by  test  holes  dug  by  hand  and  by  blasting. "5 

Layorderh: 

those  r“tSnithfiitir^jc  sse  Si^™8i„td7io:?d“ttwas 

oTli:  Advanced  Aviation ^arty^scheduled  °apf?le  .°£  suPP°rting  planes 

force.  H^n^f"^  V"  ^  ^  “  ZXZT 

upon  whether  a  suitable  runway^oSd’be^f^d  ^d"?^  KH^Ld 
personnel  and  equipment  available  at  that  time.  P  P  Y  h  1  ted 
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Planning  Assumptions 

The  following  assumptions  were  made  for  planning  purposes: 

about- 1 1  S  nP°n  Krri^r0f  ,the  Advancod  Survey  Party  at  MeMurdo  Sound 
‘  ,  ,15  D  mbf  195j>  the  sea  lce  in  the  sound  would  not  have  gone  out 

Evans^if  n^farttr!^  °f  ^  iCC  £  Cape" 

2;  The  most  suitable  site  for  a  sea-ice  runway  for  continued  air 

the^ound3  aStln?Mnt°  F®bruary  °f  any  ycar  would  be  as  far  south  in 
lb"  oSTdtalPOSSlble’  ^  tHe  m°St  likely  runway  that  could  stay  in 
throughout  the  summer  would  be  located  in  the  vicinity  of  Cape  Armitage. 

the  tI*  The.most  llkely  spot  for  a  compacted-snow  runway  would  be  on 
the  Ice  Barrier  south  of  Cape  Armitage . 


traf f j 


4.  Temperatures  at  Cape  Armitage,  being  cooler,  would  allow  better 
icability  on  ice  and  snow  runways. 


°n  the  basis  of  the  above,  it  seemed  likely  that  Cape  Armitage  might 

that  off°l«  H“l“bla  “rea  f°r  the  “Val  alr  fa=lllt,.  It  „aS  evifent 
that  off-loading  and  transportati m  would  entail,  in  the  early  stages 

ransfer  of  material  over  sea  ice  from  at  least  Cape  Evans  to  Cape" 

mitage,  a  distance  of  about  15  miles.  As  the  season  progressed  and  as 

thV63  kCS  ^ent  OUti. thlS  distance  would  decrease.  It  was  possible 
that  icebreakers  could  materially  assist  in  reducing  this  distance. 

Site  Selected 

Reconnaissance  parties  surveyed  the  MeMurdo  Sound  area  as  soon  as 
possible  after  reaching  the  area.  Primarily,  helicopters  were  used  for 
he  transportation  of  the  reconnaissance  parties.  Dog  teams  were  prepared 
to  assist  ground  reconnaissance  parties  as  required. 

,  ,.The  fite  selected  for  the  construction  of  the  permanent  naval  air 
facility  lies  approximately  1/2  mile  east  of  Hut  Point  and  Cape  Armitage 
at  the  southern  extremity  of  Ross  Island.  The  site  is  a  relatively  level 
shelf  on  the  volcanic  rubble  of  Cape  Armitage,  125  feet  above  sea  level 
lo  the  west  and  south,  the  site  is  exposed  to  winds,  but  to  the  east 
the  direction  from  which  most  of  the  wind  comes,  the  hills  afford  partial 
protection.  During  the  summer  most  of  the  immediate  camp  area  is  free 
of  snow;  m  winter  considerable  snow  accumulates  particularly  in  the  lee 
of  buildings,  piles  of  stores,  and  other  elevations  above  the  surface 
The  surface  of  the  earth  is  volcanic  rubble  from  which,  during  the  summer 
months,  considerable  dust  is  raised  by  vehicular  operations.  The  rubble 
is  loose  for  a  depth  of  about  a  foot,  at  which  level  permafrost  is  present 


The  permafrost  is  virtually  impossible  to  dig  or  blast,  and  nothing  more 
than  very  superficial  ditching  and  grading  is  possible.  The  porosity 
of  the  upper  level  permits  considerable  run-off  of  melt  water  ana  liquid 
wastes  along  the  top  of  the  permafrost  but  below  the  ground  surface. 

During  the  camp  construction,  outside  air  temperatures  ranged  from 
-3  F  to  +40  F.  Usually  the  temperature  was  between  -25  F  and  +30  F  until 
mid-February  when  the  average  values  began  to  fall.  Ry  1  March,  usual 
daily  temperatures  were  between  10  F  and  15  F.  Wind  velocities  varied 
from  calm  to  55  knots.  Actual  snowfall  was  light.  It  is  estimated 
that  overcast  obscured  the  sun  60  to  65  percent  of  the  time.  Work  of 
the  camp  continued  on  a  24-hour-per-day  basis  in  all  weather  except  for 
a  few  days  of  actual  blizzard  conditions. 

The  primary  facility  required  for  the  logistic  support  of  the  South 
Pole  Station  was  a  runway  capable  of  supporting  operations  of  C-124 
aircraft.  The  construction  of  the  ice  runway  for  this  operation  was  not 
completed,  in  spite  of  work  throughout  the  winter  night,  until  October 
1956,  when  the  actual  air  operations  commenced.  It  was  indeed  question-  • 
able  at  the  time  if  the  runway  could  be  built,  as  equipment  breakdowns 
and  blizzards  depositing  tons  of  snow  limited- construction  Capabilities;.---'. 

Little  America 

Little  American  was  located  on  the  Ross  Ice  Shelf,  two  miles  inward 
of  Kainan  Bay  on  750  feet  of  ice  at  140  feet  above  sea  level.  Kiel 
Field,  the  aviation  facility  at  Little  America,  was  located  approximately 
1-1/2  miles  southeast  of  the  station.  A  horseshoe-shaped  valley,  the 
ends  of  which  terminate  in  Kainan  Bay,  lies  approximately  1/4  mile' 
southeast  of  and  surrounding  Little  America,  making  air  operations  in 
the  immediate  vicinity  impossible.  It  was  felt  that  the  selection  of 
the  site  of  Little  America  Station  without  regard  to  the  location  of  an 
airstrip  was  an  error  caused  by  the  pressure  of  off-loading  ships.  This 
resulted  in  a  great  loss  of  time  and  created  many  difficulties  which 
would  have  been  nonexistent  if  the  site  selected  for  the  station  had  been 
the  present  site  of  Kiel  Field.  Little  America  was  the  only  location 
at  which  an  access  ramp  was  found  capable  of  handling  the  heavy  tractor 
traffic  required  to  climb  from  the  bay  ice  to  the  barrier. 

Byrd  -  -  ■  ..  .  • 

The  personnel  for  the  building  of  the  Byrd  Station  were  selected  •'  • 

at  Little  America.  Four  buildings,  the  mess  hall,  meteorology,  powerhouse 
and  latrine,  were  transported  with  the  available  equipment.  Each  buildir  ’ 
was  loaded  on  a  separate  sled  to  allow  it  to  be  spotted  next  to  the  build¬ 
ing  site.  On  5  December  1956  the  heavy  swing,  consisting  of  six  tractors 
pulling  two  sleds  each,  ten  cargo  sleds,  one  messing  wanigan,  and  one 
sleeping  wanigan,  departed  for  Byrd  Station  site.  The  personnel  on  the 
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train  lived  in  the.  wanigan 
available  at  the  base  site, 
tional  personnel  were  airli 
base . 


until  messing  and  sleeping  facilities  were 
Then  the  tractor  train  departed  and  addi¬ 
cted  to  complete  the  construction  of  tbe 


Reardinorc.  Deep  Freeze  I 

Personnel  of  the  U.  S.  Naval  Air  Facility,  McMurdo  Sound,  constructed 
and  operated  the  Bedrdmorc  Auxiliary  Air  Base.  The  purpose  of  the  base 
was  to  act  as  an-  emergency  .refueling  base  for  R4D’s  or  other  ski-equipped 
■airctaft  returning  from  South  Pole • flights .  .Its  communication' facilities 
were  used  as  a  radio  relay  point  between  the  Sobth  Pole  and  McMurdo  The' 
weather,  reports  from  this  station  were  thought  to  be  extremely  significant 
.in  forecasting  weather  at  the  South  Pole  Station  and  weather  approaching 
•McMurdo  and  fittle  America.  Further,  the  station  was  to  be  utilised  as 

Iheani;dnCa1isea!e  ^  Sta^  f^ch.  -cue  operations.  SoSd 

•  Ap, aerial,  reconnaissance  flight. was  .Conducted  by  AIRDEVRON  SIX  and 
several  tentative/sites  ^were  selected ,  The  site  at  '^he  foot  of 

Glacier  at  south  and  166o00’  west  was  determined  to  be  the  best.  .' 

fn'ri°n  1956  the  first  of  the  construction  party  was  airlifted 

to  the  site  and.. construction  was  begun.  Two, tents  and  an  Atwell  shelter 
weie  ejected.  Bad  weather  and  mechanical  difficulties  prohibited  landing 

^itioS  I"  '1 ■ tfae  ' ^dmore  group  at  that  time.  A  C-124  airdropped  § 
additional,  supplies^. drums  of  avgas,  and  assorted. equipment.  The  drop  was 

IHctob  vT  a  ^S;eea-  '  The  building  P^am  -  completed  o!  P 
re f  tl  When  a  C"124  topped  a  Sno-Kitten  and ;  an  R4D  delivered  the 
?  1tha  COtlStrUCtl0n  Part;y-  0n  31  October  the  base  had  its  first 
official  vasit  The.  R4D  returning  Admiral  Dufek  from  the  South  Pole 
landedd to. refuel  after  its  historic  landing,  it  was  the  first  plane 

the'Hrsf,  fv8raP-1Cal  South.  Pole,  and  the  plane’s  personnel  were 
the  first  to  set  foot. in  that  area  since  Scott  left  it  in  January  1912. 

..In.  December  the  deteriorating  runway  and  adverse  weather  at  McMurdo 

As' ■mo^‘SCirSf8 dlffiCUlt  tD  Schedule  logistic  flights  to  Beardmore. 

As  most  of  the  South  Pole  personnel  flights  had  been  accomplished,  per¬ 
mission  was  requested  to  close  down  the  camp  until  Pole  flights  were 
resumed.  However,  AIRDEVRON  SIX  agreed  to  render  all  necessary  support 
an  the  camp  remained  open  during  the  slack  period.  When  the  base  was 
secure  on  _  Fe  ruary  1957,  all  equipment  was  placed  within  the  Atwell 
in  the  event  the  station  were  reopened  in  October  195  7. 

Liv  Station, . Deep  Freeze  II 

•  The  construction  of  Liv  Station  was  planned  in  July  1957.  The 
officer  and  some  of  the  men  assigned  to  the  operation  had  experience 
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at  Beardmore  camp  the  previous  year.  Eight  R4D  loads  were  estimated  to 
complete  the  base,  plus  one  drop  of  POL  by  a  0124.  A  reconnaissance 
mission,  combined  with  the  first  cargo  flight,  found  an  ideal  location 
for  the  camp.  Construction  of  the  camp  was  completed  in  a  few  days 
without  difficulty,  even  though  sub-zero  temperatures  prevailed.  The 
establishment  of  the  Liv  Station  was  timely,  and  despite  the  R4D's  planes 
developing  engine  failures  due  to  severe  weather,  the  operation  went  off 
very  smoothly. 

South  Pole 

As  a  note,  of  caution,  the  data  presented  results  from  a  unique 
operation.  Future  operations  using  this  data  must  keep  this  constantly 
in  mind.  There  were  several  basic  reports  (e.g.,  reports  of  Hardtop  I 
and  II)  and  several  records  of  previous  expeditions  (e.g.,  Shackleton, 
Amundson,  and  Scott)  which  were  called  upon  for  assistance.  But  the 
problems  to  be  met  by  Operation  Deep  Freeze  I  personnel  in  1956-57  were 
to  be  met  in  different  ways  than  by  the  men  of  earlier  expeditions  seek¬ 
ing  the  Pole.  Every  report  and  record  had  to  be  adjudged  in  this  light. 
There  was  a  great  deal  of  material  to  draw  from,  but  after  ferreting  out 
the  usable  data,  in  light  of  the  newer  techniques  of  exploration  and 
operations,  much  important  planning  data  was  still  missing.  The  conditions 
that  were  to  be  met  at  the  Pole  were  still  conjecture.  No  one  had  ever 
been  near  the  South  Pole  in  October,  the  planned  jump-off  month.  Planning 
for  operations  of  aircraft  to  the  plateau  (cold,  altitude,  and  winds 
were  primary  factors)  and  for  the  logistic  support  of  the  station  by  air 
had  to  allow  for  many  unknowns.  The  construction  group  had  to  prepare 
for  survival  with  limited  air  support,  if  such  should  be  the  case,  and 
for  walking  out  in  case  the  planes  could  not  successfully  evacuate  the 
group.  Before  31  October  1956  only  eight  men  (three  with  Amundson's 
party  and  five  with  Scott's  party)  had  set  foot  on  the  South  Polar 
Plateau  at  this  inaccessible  spot,  and  these  men  had  arrived  in  December 
and  January. 


The  basic  planning  for  the  establishment  of  the  South  Pole  Station 
was  done  by  the  staff  of  Task  Force  Forty-three  prior  to  departing  CONUS 
in  November  1955.  However,  because  of  the  many  unknowns  involved,  the 
final  planning  and  preparation  could  not  be  undertaken  until  McMurdo  had 
been  established.  Based  on  the  broad  concept  developed,  detailed  field 
planning  and  actual  preparations  commenced  during  the  winter  night.  A 
second  basic  decision  was  that  the  South  Pole  Station  would  have  to  be 
built  in  60  days  or  less.  The  rate  of  construction  depended  on  the 
winds,  temperature,  effects  of  altitude,  rate  of  delivery  of  materials, 
and  extent  of  material-retrieving  operations.  It  was  estimated  that  the 
Air  Force  would  be  able  to  deliver  approximately  20  tons  of  payload  per 
day  (a  little  less  than  two  flights  with  a  C-124).  An  efficiency  factor 
of  50  percent  was  assumed. 
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The  South  Pole  Station  depends  entirely  on  McMurdo  for  logistic 
support.  McMurdo  was  constructed  primarily  for  this  purpose.  All 
material  possible  was  delivered  to  McMurdo  during  January  to  March  1956, 
and  prepared  during  the  winter  for  delivery  to  that  station.  Slight 
changes  in  planning  required  a  flexibility  that  prohibited  all  material 
from  being  prepared  prior  to  the  arrival  of  the  Air  Force  aircraft  in 
October  1956.  The  Air  Force  was  responsible  for  delivery  of  the  material 
to  the  South  Pole  Station,  with  the  exception  of  men  and  nonair-droppable 
material  (fragile),  which  was  delivered  by  aircraft  of  VX-6. 

Landing  of  the  first  construction  personnel  at  the  South  Pole  was 
delayed  until  20  November  1956.  The  temperatures  experienced  were  mild 
compared  to  the  anticipated  temperatures  of  -35  F  used  as  a  planning 
figure.  During  construction  -35  F  was  a  minimum,  the  average  temperature 
being  more  nearly  -5  F.  Winds  during  construction  were  very  mild,  es¬ 
pecially  compared  to  those  experienced  at  McMurdo  on  Ross  Island.’  At 
no  time  were  winds  of  such  force  as  to  handicap  construction  personnel. 

Hallett 

Cape  Hallett  Station,  72°17'40"  south  and  170°18'30"  east,  surrounded 
on  three  sides  by  mountains  of  the  Victoria  range,  is  adjacent  to 
Moubray  Bay. 

Wilkes 


Wilkes  Station  was  erected  in  record  time  by  Mobile  Construction 
Battalion  ONE  at  the  chosen  site  on  Clark  Peninsula  at  66°15.5'  south 
and  110°31 . 2 1  east.  Wilkes  Station  is  located  in  the  Windmill  Islands, 
Vincennes  Bay,  off  the  Wilkes  Coast  of  Antarctica. 

Ellsworth 


An  intensive  search  for  unloading  and  base  sites  in  the  vicinity 
of  40  degrees  west  longitude  was  made  on  26  January  1957,  and  a  tenta¬ 
tive  unloading  site  was  chosen.  At  tnis  location  the  Filchner  Ice  Shelf, 
the  deepest  indentation  of  the  Weddell  Sea,  was  approximately  25  feet  high. 
Access  to  the  top  of  the  shelf,  approximately  90  feet  higher  than  the 
edge  of  the  shelf,  could  be  had  only  by  means  of  a  very  steep  and  soft 
snow  ramp.  An  attempt  was  made  by  an  ice-breaker  to  smooth  off  the 
shelf  at  this  location  so  that  the  cargo  ship  could  come  alongside  the 
ice  shelf  to  unload.  The  attempt  was  not  successful.  Five  hundred 
yards  to  the  east  of  the  first  location,  the  shelf  was  lower,  approxi¬ 
mately  18  feet  high,  but  bounded  by  a  considerable  amount  of  hummocked, 
fast  ice.  The  ice-breaker  cleared  away  enough  of  this  ice  to  enable 
the  cargo  ship  to  come  alongside  the  shelf.  The  grade  to  the  top  of 
the  shelf  was  more  gradual  and  the  snow  appeared  more  compact  than  at 
the  first  location.  The  area  on  top  of  the  ice  shelf,  which  was  about 
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115  feet  high ,  was  relatively  flat,  with  a  smooth  surface  and  small 
sastrugi.  A  base  site  was  chosen  two  miles  from  the  unloading  area  on 
a  V-shaped  projection  of  the  ice  shelf. 

The  base  site  is  at  77o41”  south  and  41°7"  west.  The  escarpment, 
or  shelf,  is  approximately  2  miles  from  the  camp  in  a  west,  north  and 
easterly  direction.  The  Antarctic  Continent  lies  to  the  south  Seis¬ 
mograph  soundings  proved  the  ice  shelf  to  have  a  thickness  of  800  to 
900  feet.  The  water  beneath  the  shelf  measured  2200  to  2500  feet  in 
depth.  Undulations  in  the  shelf  averaged  one  foot.  The  elevation  of 
the  platform  which  held  the  meteorological  instruments  was  137  feet. 

This  was  used  as  the  standard  elevation  of  the  station. 

During  the  camp  construction  the  shop  facilities  and  supplies  of 
critical  materials  were  made  available  by  the  task  force  ships.  The 
ice  breaker  furnished  working  parties  from  the  beginning  of  construction, 
and  further  assistance  was  given  by  the  crew  of  the  cargo  ship  as  un¬ 
loading  neared  completion.  Without  this  assistance  the  rapid  rate  of 
cons true tion  could  not  Have  been  acHieved. 

During  this  period  the  temperature  ranged  from  -9  F  to  +24  F 
The  wind  velocity  was  usually  around  23  mph,  with  very  few  calm  periods. 
Snow,  accompanied  by  high  winds,  fell  on  four  days  in  February. 

AIR  SUPPORT 


Air  support  includes  logistic  support,  aerial  reconnaissance  incidenl 
to  site  selection,  aerial  mapping,  photography,  transportation  of  person¬ 
nel,  search  and  rescue,  and  weather  reconnaissance.  Main  airfields  were 
established  at  McMurdo  and  Little  America,  with  auxiliary  skiways  at 
Beardmore,  South  Pole,  Byrd,  Cape  Hallett,  and  Ellsworth. 

Aircraft  and  Personnel 


....  Ai*  Development  Squardron  Six  (VX-6)  was  assigned  primary  responsi¬ 
bility  for  reconnaissance,  mapping,  photography,  search  and  rescue,  and 
in tr a- an tare tic  personnel  and  nondrop  cargo-carrying  where  ski-equipped 
aircraft  were  required.  Aircraft  assigned  included  R5D  wheeled  P2V  ski¬ 
wheeled  Neptunes,  R4D  ski-wheeled  Dakotas,  UF-1  ski-wheeled  Albatrosses 
UC-1  ski-wheeled  Otters,  and  H04S  wheeled  helicopters.  All  except  the  ’ 
Otters  and  helicopters  were  flown  in  from  the  U.  S.  via  New  Zealand  The 
Otters  and  helicopters  were  transported  to  Antarctica  by  ships. 

From  December  1956  to  February  1957  the  C-124’s  of  the  52nd  Troop 
Carrier  Squadron,  USAF,  airdropped  more  than  550  tons  of  supplies  and 
construction  materials  for  the  Beardmore,  Byrd,  and  South  Pole  Stations 
and  dropped  fuel  for  the  tractor  train  operations  to  Byrd  Station. 
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Aircraft  Limitations 


arc  ?  Capabili1tics,  for  heavy-load,  high-altitude  performance 

faulty  skiM  "’f rglnal  ‘  rhe  p2v ' s  had  not  proven  themselves  because  of 

Stfs.  ns  ft  r°;  £ 

temperatures  during  the  summer  months,  and  with  in^rovld' surfac^by  "armGr 
dragging,  the  aircraft  would  have  had  an  easier  tZc  of  it  Y 

Air  Operations 
McMurdo 


McMurdronV2SnDeien^erri955°Ut:Tioep2^t:ial/ly"in  ?°m  ^  Zealand  tD 

Mn'c  anH  vv<  oUecamber  f955-  Two  P2V's  and  two  R5D's  arrived.  The 

The  arrival  of  th  UrnG  ?  N6W  Zealand  because  of  unfavorable  head  winds. 

Advanced’party  It  H^t'poLt  bT^t*  ^  T1**1  °£  thG  MCB  (S^Glal> 
available  tn  ■  y  ^  hours.  Aviation  gasoline  was  not 

area  at  that  f  airurjft  f°r  t6n  dayS>  The  only  Otter  in  the  McMurdo 
area  at  that  time  crashed  on  take-off  on  22  December  Air  onerationa 

rz  ^:rsiyaidi:ed-priTily  to  heiicopter 

thus;  s  ™L“if - 

NeTXaSnY^  LnLryJ‘n'“‘ry  ^  ^  -turned  to 

graphic  missions  were  1“”' hu™ ^“Ll^pe 

are?’  Sere^af  Ao^  ’  and  °ther  larid^rks  within  the  immediate 

!5®a-  Jhera  was  "°  antral  control  of  air  operations  during  this  period 

The  h  C°P  er  ?d  t0  °tterS  assi8ned  to  McMurdo  staged  out  of  Hut  Point ’ 
e  helicopters  from  the  icebreakers  operated  under  a  shipboard  "Hello 
Control,"  manned  by  AirDevRon  Six.  P  Heiio 

MrM  ZZ  ?  ?e  laSt  ship ' s  departure,  the  two  Otters  assigned  to 

One  “tKtSs?  s'?16  ?*eriCf  Stati°n  t0  aSSiSt  in  an  SAR 
Kainan  Bav  Z  Jf  damaged  while  off-loading  onto  the  barrier  near 

u  second  was  left  at  Little  America  because  of  constant 

retrInsferri?Jve;hiLltt:1??,e?C!.and  McMurdo-  No  attempt  was  made  to 
ransfer  it  by  ship,  as  the  loading  operation  would  have  been  extremely 

precarious  due  to  the  adverse  conditions  at  the  barrier's  edgS  Y 

28  Februarv^^Fo) ?elfcop ter  — -ed  extensive  damage  in  the  storm  on 
Fehruary  Following  repairs,  it  was  flown  extensively  during  the 
period  28  March  until  20  April  1956  on  ice  and  photograpIicISLIaie- 
sance  flights.  Experimental  airdrops  of  die.al'tuel  coStaLS  “£?h 
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,nbp  "d1mCtal  tankB  wcre  aiso  made-  As  the  temperatures  dropped  below 
"TV  at  leaat  two  hours  Preflight  was  required  to  satisfactorily  loosen 

flight  controls  and  free  all  moving  parts,  cold-weather  lubricants  not¬ 
withstanding.  VHF  radio  contact  was  effective  between  the  base  and  the 
helicopter  for  approximately  three  miles,  but  due  to  the  low  altitude 
of  most  of  the  flights,  contact  beyond  this  range  was  unsuccessful. 

°"n  ne  helicopter  flights  were  made  by  prearrangement.  The  heli¬ 

copter  would  fly  over  the  northernmost  ice  edge  in  McMurdo  Sound  on  a 
general  east-west  heading  from  Ross  Island  to  the  antarctic  mainland. 

Radar  maintained  a  constant  track  on  their  scope,  which  was  transcribed 
to  a  map  of  the  area.  In  this  manner  ice  growth  was  plotted  quite 
accurately.  In  addition,  GCA's  were  also  carried  out  to  give  the  air- 
control  men  practice  and  to  enable  them  to  properly  align  their  scopes. 

From  the  20th  of  April  to  mid-October,  with  no  aircraft  available 
or  t  ights,  the  wintering-over  aviation  personnel  at  McMurdo  concentrated 
on  the  installation  of  navigational  aids  and  completion  of  aviation  con¬ 
trol  and  maintenance  facilities,  and  assisted  in  the  construction  of  the 
ice  runway.  During  the  crucial  period  from  mid-October  1956  through 
January  1957,  the  tremendous  importance  of  air  support  focused  attention 
on  McMurdo  Sound.  The  VX-6  aircraft  returned  on  17  October  and  C-124's 
began  arriving  on  21  October.  Flight  operations  averaged  75  long-range 
flights. each  month.  &  & 

the  first  flight  on  17  October,  it  was  apparent  that  most  of 
the  landings  would  be  under  actual  GCA  conditions,  for  the  sound  at 
McMurdo  has  extremely  variable  local  weather  conditions.  The  camp  area 

Tnn  0ftsnnCiear  the  rUnway  was  socked  in  with  blowing  snow  up  to 

oi  500  feet.  At  times,  the  runway  was  also,*f ogbound .  The  C-124's 
operated  around  the  clock  as  long  as  the  Sopth  Pole  or  Byrd  Station 
weather  permitted  them  to  make  airdrops  and  return  to  McMurdo.  Their 
normal  refueling  and  servicing  was  accomplished  •  within  an  hour  and  a 
half  maximum. 


By  early  December,  continued  warm  weather  had  caused  rapid  deteri¬ 
oration  of  the  ice  runway.  Severe  melting  had  resulted  in  the  development 
of  extensive  and  dangerous  potholes.  This  condition,  coupled  with  the 
exhaustion  of  the  aviation  gasoline  supply  caused  the  C-124's  to  return 
to  New  Zealand  to  await  a  good  cold  snap  which  would  restore  the  runway 
to  a  usable  condition  and  the  arrival  Of  a  tanker  with  the  necessary 
gasoline  At  this  stage,  vital  material  and  personnel  still  were  required 
at  the  Pole,  Beardmore,  and  Byrd  Stations. 

Ski-equipped  aircraft  operations  remained  feasible  at  McMurdo,  so 
that  VX-6  ships  lifted  I GY  nondroppable  cargo  and  food  to  the  Pole  as 
weather  permitted.  Later,  the  squadron  began  the  exchange  of  wintering- 
over  personnel  for  the  construction  groups  at  the  Pole  and  Beardmore 
Stations.  This  continued  through  early  January,  when  ski'  failure  on  the 


28 


P2V  aircraft  and  accelerated  runway  deterioration  halted  all  air  opera¬ 
tions  at  MeMurdo.  Colder  weather  assisted  in  restoration  of  the  ice 
runway  by  early  February  and  permitted  the  C-124  aircraft  to  return  and 
complete  the  airdropping  of  supplies.  By  mid-February,  ski-equipped 
VX-6  aircraft  had  delivered  the  last  wintering-over  personnel  to  the 
there  C°ldCr  tcmPcraturcs  at  the  Pole  precluded  further  ski  landings 


Little  America 

Air  operations  commenced  at  Little  America  on  4  January  1956  when 
the  first  reassembled  UC-1  Otter  became  operational.  A  total  of  three 
UC-1  s  were  transported  to  Little  America  aboard  ships  of  the  task  force 
These  craft  were  supplemented  by  H04S  helicopters  from  the  icebreakers. 
Throughout  off-loading  operations  and  base  construction,  the  Otters  and 
helicopters  completed  innumerable  flights  for  local  reconnaissance  and 
transportation  of  personnel  and  supplies  between  the  ships  and  the 
construction  site. 

On  9  January  the  first  heavy,  long-range  aircraft  arrived  at  Little 
America.  A  P2V  landed  on  an  unprepared  snow  surface  to  pick  up  personnel 
tor  an  aerial  reconnaissance  flight  into  Marie  Byrd  Land.  The  fly-over 
of  the  terrain  between  Little  America  and  the  proposed  site  for  the  Byrd 
Stfion  was  preliminary  to  tractor  train  operations.  Between  mid-January 
and  early  February  1956  and  Otter  was  employed  in  support  of  trail  opera¬ 
tions,  transporting  personnel  and  supplies  and  flying  short-range  recon¬ 
naissance. 

During  the  first  week  of  February  Little  America  became  the  base 
tor  the  first  search  and  rescue  operation  wfyen  an  Otter  failed  to  return 
from  a  trail  support  mission.  The  downed  aircraft  was  eventually  located 
and  all  aboard  returned  safely  to  Little  America. 

Flight  operations  were  resumed  in  October  1956  utilizing  ski-equipped 
R4D  transport- type  aircraft  and  Canadian  UC-1  Otter  aircraft  in  support 
of  tractor  train  operations,  Byrd  Station,  Beardmore  Glacier  Station, 

IGY  traverse  parties ,  an  ice  deformation  party,  personnel  transfer,  and 
general  reconnaissance  purposes.  Extensive  flight  operations  were  con¬ 
ducted  during  the  summer  months,  with  very  limited  flight  operations 
during  the  winter  due  to  extreme  low  temperatures  and  adverse  weather 
conditions.  Helicopter  operations  were  deemed  practical  for  summer  only. 

Hal let  t 


Air  operations  at  Hallett  were  held  to  a  minimum  because  of  ice 
conditions  and  limited  personnel  and  equipment.  During  the  wintering- 
over  period  only  five  aircraft  landings  and  take-offs  were  made,  the 
first  on  1  November  1957  and  the  last  on  23  December  1957.  All’of  these 
operations  were  conducted  with  R4D-type  aircraft. 
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Wilkes 


No  air  operations  were  conducted  from  this  station,  except  for  air 
craft  operating  from  ships  during  the  short  summer  resupply  period. 


Ellsworth 

The  snow  cover  in  the  vicinity  of  the  base  was  smooth  with  very 
gradual  grades.  It  was  usable  as  an  airstrip  in  its  initial  stage. 
VX-6  personnel  marked  out  an  airstrip  adjacent  to  the  camp  by  placing 
flag  markers  at  100  feet  on  centers. 


Support  Facilities 


McMurdo  * 

Between  20  December  1955  and  15  January  1956  large-scale  air  opera- 
tions  were  impossible  because  the  aircraft  arrived  before  the  navigational 
aids,  airfield  equipment,  material,  and  petroleum  products.  Aviation 
gasoline  itself  was  not  available  for  10  days. 

The  control  tower  was  set  up  on  the  south  side  of  the  runway.  Both 
the  tower  and  GCA  (Quadradar)  were  mounted  on  a  20-ton  sled.  The  tower 
was  very  small  and  cramped  (8  feet  square).  At  first  all  power  for  the 
tower  and  GCA  equipment  was  supplied  by  a  30-kw  single-phase  diesel  gen¬ 
erator  except  for  communications  when  28  volts  was  supplied  by  a  motor- 
generator  set  or  batteries.  With  this  system  long-range  communications 
were  limited.  About  1  February  two  10-kw  three-phase  gasoline-engine 
generators  were  installed  along  with  a  rectodyne  for  communications. 

This  proved  much  more  satisfactory  than  operating  with  the  limited  power 
of  the  batteries  and  the  noise  of  the  motor-generator  set. 


A  new  tower  building  was  constructed  in  July  1957  on  a  20-ton  sled. 

It  contained  three  rooms,  a  tower  room  with  windows  on  three  sides  facing 
the  runway,  a  radar  room  in  the  middle,  and  a  bunkroom,  which  contained 
two  bunks  and  some  messing  facilities,  on  the  other  end.  These  facilities 
later  proved  useful  on  several  occasions  when  men  were  stranded  at  the 
runway  during  blizzards.  The  following  equipment  was  installed  in  the 
tower:  Two  AN/ARG-1 ,  one  AN/ARR-15,  one  AN/ART-13,  two  AN/ARC-2,  one 

TED-6,  one  URR-35,  one  BC-348Q,  one  RD-115/UN,  one  URD-2A,  one  ID-300A/UMQ, 
a  wind  direction  and  velocity  indicator,  two  light  guns,  one  rectodyne 
power  supply,  one  TPS-lD  radar  (no  power  supply  to  operate)  and  batteries 
and  a  battery  charger.  A  GCA  antenna  mount  was  installed  on  a  20-ton 
sled/  and  the  alignment  of  the  radar  was  completed  at  the  GCA  building 
in  camp.  Tower  and  GCA  equipment  were  moved  to  the  runway  late  in 
August.  The  equipment  was  aligned  and  flight  was  checked  and  readied 
for  operation  at  that  time. 
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operaS^rSutroffLe^/1^^/^^;11  bM  «  VX-6  air- 

°f  aircraft  due  to  difficulties  in  the^ani*68  ^  tOWer  Was  «iven  control 
air  operations  had  only  one  transmitter  theT  ^  ^  °Perations-  As 
aircraft  flying  within  Antarctica  when  air  n  sometimes  had  to  control 

traffic  to  and  from  New  Zealand.  perations  was  controlling 

Initially  there  were  two  5000-pallor,  aa  - 
at  McMurdo .  By  October  1957,  their  second  F°V<ie  trailer- type  refuelers 
parts  and  proper  maintenance,  only  one  was  i^c  °f.°peration  without  new 

s  z  t. 

ten  55-gallon8oil  drufs  we^e  kept  i^a^eated’ ^ tratin&  Pr°eedure.  About 

in  manually.  This  system  was  a  cold,  s low^dirtj ,  ‘ "and^iffic^t'job!" 

Little  America 

The  buildings  of  Kiel  puu  . 

of  the  skiway  and  400  feet  to  the  ere  ®rected  equidistant  from  the  ends 

favorable  to  efficient  oration  of  the"^'  7“  Was 

craft  from  the  control  tower.  The  first  h  • f j?  tD  observatl°n  of  air- 
homer  shack,  an  integral  part  of  thf  Jrn-5  r  d-^K^  be  er6Cted  Was  the 
as  the  first  building  to  be  erected  becaus  r  befcon’  Tt  was  selected 
gational  aid  to  the  aircraft  providing  s  60  ltS  lmPortance  as  a  navi- 
train  reconnaissance  party.  After  an  nttPP°rt  ?  the  1955"56  tractor 
from  the  trail  party,  the  Quad  GCA  and  VH^and^HF^  ^  3  return  triP 
temporarily  installed  for  search  and  HF  ^  d  HF  cotnmunlcations  were 
a  10-man  tent  mounte(i  on  .  Voblll?*  “8e-  T,Wy  h°”ed  1- 

of  the  Beep  Freese  type 

Davisvi 1  le,  mas  erected  at™  t£e  £rth  cor  “  e10"  C1™““  « 

A  trap  door  mas  cut  through  the  roof  of  the'huild  building. 

to„er;  This  also  allowed  heat  to  circulate  i“™  Jo8  £°r  “cess  to  the 
building.  The  windows  frosted  un  be^a!  L  the  tOWer  from  the 

This  condition  was  corrected  by  removing  the6i tW?  sheats  of  plexiglass, 
outside  one,  thawing  and  drying  both  sections  nS}de. sheet »  sealing  the 

dessicant  at  the  bottom  betweeS  the  two  sheets  P  a  "8  3  ,1_inch  la^er  of 
sheet.  wo  sheets,  and  resealing  the  inside 


GCA  indicator  units  (Quadradar 
traffic  control  light,  and  a  complet 


and  Spar) 
e  communi 


»  VHF/DF  indicators,  air 
cations  remote-control 
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system  were  installed  in  the  tower.  The  GCA  and  VHF/DF  indicators  and 
the  operator's  position  were  enclosed  by  black  curtains.  A  tunnel  en¬ 
closing  the  area  between  the  electronics  and  maintenance  buildings  was 
constructed  from  timbers  and  plywood  to  house  two  30-kw  generators,  two 
28-v  motor  generators,  one  28-v  selenium  rectifier,  a  gasoline-driven 
air  compressor,  a  Herman  Nelson  preheater,  and  two  battery  chargers. 

Aviation  gasoline,  oil,  oxygen,  jato,  auxiliary  power  units,  and 
fire  and  crash  equipment  were  available  at  Kiel  Field.  The  fire  and 
crash  equipment  consisted  of  a  fire-fighting  sled  housing  a  500-pound 
Ansul  extinguisher  and  was  towed  by  a  weasel  or  Sno-Cat.  This  equip¬ 
ment  was  manned  and  ready  during  all  take-offs  and  landings.  No  hangar 
facilities  were  available;  however,  limited  indoor  maintenance  and 
repair  shops  were  available  for  minor  aircraft  repairs. 

Aviation  gasoline  was  stored  in  a  100,000-gallon  tank  located 
adjacent  to  and  southeast  of  the  main  station.  Fuel  from  this  tank  was 
pumped  into  small  800-gallon  tanks  mounted  aboard  an  Otaco  sled.  A 
D8  was  used  to  shuttle  this  sled  to  and  from  the  Kiel  Field  refueling 
area,  where  the  fuel  was  pumped  into  a  3200-gallon  refueler  and  a 
10,000-gallon  rubber  storage  tank.  Utilization  of  the  10,000-gallon 
rubber  tank  made  it  possible  to  have  fuel  available  and  readily  accessible 
even  during  the  periods  of  heaviest  flight  operations. 

Byrd 


No  aircraft  repair  facilities  were  available  at  Byrd  Station,  other 
than  that  which  individual  plane  crew  equipment  and  capabilities  permitted. 
Preheaters  were  on  hand,  but  no  covered  working  spaces.  Prior  to  the 
October  1957  airdrop,  no  fuel  or  fueling  facilities  were  available.  Each 
aircraft  was  required  to  carry  sufficient  fuel  and  jato  for  the  return 
trip.  Upon  commencement  of  October  airdrops,  both  fuel  and  jato  bottles 
became  available,  and  with  a  Barnes  portable  50-gpm  pump,  aircraft  re¬ 
fueling  in  the  parking  area  alongside  the  runway  became  fast  and  efficient. 

South  Pole 


Maintenance  facilities  for  aircraft  were  extremely  limited.  When 
the  P2V-7  lost  an  engine  while  warming  up  for  take-off  (late  October  1957), 
a  line  shack  was  constructed  from  damaged  building  panels,  with  a  floor 
area  of  8  feet  by  12  feet.  A  stove  was  installed  which  permitted  the 
mechanics  to  warm  up  periodically  and  provided  warm  storage  for  the 
prime  movers  for  the  Herman  Nelson  heaters.  The  facilities  of  the  garage 
were  available,  but  were  limited.  No  aircraft  parts  or  POL  products, 
other  than  avgas,  were  available  at  the  Pole,  except  as  specifically 
ordered  and  delivered.  Only  a  limited  amount  of  drummed  avgas  was 
available.  Aircraft  were  given  additional  gas  where  necessary,  fueling 
being  done  simply  with  a  standard  drum  pump. 
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Hallctt 


Hail  hh  ^la^ion  Personnel  or  maintenance  facilities  were  available  at 

Hallett  Station.  Only  a  limited  amount  of  aircraft  fuel  and  iat 

were  available.  During  the  wintering- over  period only  one  of' t^  f^ 

aircraft  landing  at  Hallett  required  fuel  This  fuel  wac  u  i 

tho  aircraft  to  ropiaco  fuel  th.t  had  been  i  .  rXTXn" 

X™  available!'1'  “«1“ 


Airstrips 

McMurdo 


of  thffii"  ~ 

emaming  i.e.  ,  4,  3,  2,  and  1.  These  were  white  numerals  on  a  black 
When8th  of  8-foot  by  10-foot  canvas  stretched  between  bamboo  poles 

inverted  anS^Lcfd0!  °  W3S  exhausted>  empty  diesel  drums  w«e 

inverted  and  placed  m  the  snow  in  a  straight  line  on  an  extension  of 

e  runway  center  line.  At  the  end  of  the  runway  the  barrels  were  placed 

end  nf  fu™  °f  °f  ^  arr°W  S°me  40  feet  from  the  actual  approach 

all  ^  he  ^U"Way-  Barrels  recessed  flush  with  snow,  tops  exposed  at 

stiiS-^ere  diia>  1  ^  be8inning  °f  the  runway  Proper.  The  Day-Glo 

cover°the  str^r  7  ^  drUmS‘  HoWever.  snow  tended  to 

cover  the  strips,  necessitating  daily  cleaning.  Excessively  strong  winds 

every  21  davsT^  *  UfeSpan’  and  Replacement  was  required  about 

every  days  during  summer  operations. 

the  hundred  yards  to  the  north  side  of  the  ice  runway,  and  east  of 

Direft  fifir’h3  Sn°W  ^  W3S  prepared  for  the  ski-equipped  aircraft. 
Direct  field-phone  connections  were  made  between  the  control  tower  and 

Li  '  0SeaIer0ol  bUlldf«g-  ThlS  bUlldlnS  ”a3  thin°the  X 

self.  The  aerology  office  was  complete  and  well  equipped  for  observa¬ 
tions  and  limited  forecasting,  but  the  location  of  the  office  on  hilly 
terrain  a  mile  and  a  half  from  the  airstrip  caused  erroneous  readings  on 

a  both  ar  UP?r  31r  observations-  Future  operations  should  try  for 
a  better  location  if  possible.  y 

in  thf  ev^^h^  W3S  prepared  to  afford  a"  alternate  landing  spot 

n  the  event  the  main  ice  runway  was  closed  for  any  other  reason  This 

strip  was  located  five  miles  northwest  of  Hut  Point  on  the  ice  which  had 

feerwasUrinS  h  t  PrecedinS  winter  night.  The  cleared  surface  of  6000 
feet  was  somewhat  smoother  than  the  actual  ice  runway.  The  ice  depth 
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averaged  73  inches  and  was  satisfactory  for  emergency  operations.  However, 
large  aircraft,  such  as  the  C-124,  would  be  unable  to  remain  in  a  parked 
position  longer  than  a  few  hours.  In  December  the  ice  underwent  rapid 
deterioration,  losing  as  much  as  7  inches  of  depth  in  one  week.  By  late 
January  this  entire  area  had  gone  to  sea.  While  it  was  maintained  and 
marked  all  during  the  period  15  October  to  1  January,  the  only  traffic 
was  light  planes  shooting  "touch-and-go”  landings. 

Little  America 


The  Little  America  air  facility  was  located  1.2  miles  southeast  of 
the  main  base,  at  an  elevation  of  125  feet  above  sea  level.  A  study  of 
the  prevailing  winds  at  previous  Little  America  camps  revealed  that 
they  were  from  the  southwest.  This  coincided  with  the  direction  of  the 
sastrugi  at  Little  America  V.  The  skiway  was  laid  out  paralleling  the 
sastrugi,  with  the  northeast  end  approximately  300  feet  from  the  beginning 
of  the  gradual  descent  into  the  valley. 

The  skiway  was  6000  feet  long  and  300  feet  wide,  with  a  2000-foot 
overrun  on  the  end.  For  Deep  Freeze  I,  it  was  marked  at  200-foot  intervals 
with  9-inch-square  red  trail  flags  mounted  on  4-1/2-foot  bamboo  poles. 

The  corners  were  marked  with  2-foot-square  red  flags  on  10-foot  bamboo 
poles.  No  surface  treatment  was  necessary  during  the  summer  months. 
However,  with  the  coming  of  fall  and  increasing  bad  weather,  the  skiway 
became  too  rough  for  flight  operations.  A  narrow  strip  100  feet  by 
3000  feet  was  maintained  by  blading  with  a  D8  tractor  until  July,  when 
the  Otter  was  irreparably  damaged  in  a  windstorm.  From  July  to  October 
no  work  was  done  on  the  skiway.  In  October,  work  was  resumed  in  prepara¬ 
tion  for  the  arrival  of  the  aircraft  for  the  summer  season.  Six  thousand 
feet  were  prepared.  The  flags  outlining  the  original  skiway  were  very 
hard  to  see.  Taxi  strip  and  runway  reflectors.  Type  B-l,  Specification 
MIL-R-7264,  were  substituted.  Turned  inside  out  to  present  a  dark  blue 
surface,  they  were  mounted  two  to  a  pole  at  90  degrees  to  each  other 
for  maximum  visibility.  These  were  spaced  at  intervals  of  100  feet.  The 
badly  faded  the  blue  surface  of  the  markers.  The  corners  of  the  skiway 
were  marked  with  oil  drums. 

For  Deep  Freeze  II  and  III,  the  skiway  was  marked  every  100  feet 
with  bright  orange  markers  mounted  on  wooden  stakes  extending  approxi¬ 
mately  3  feet  above  the  surface.  There  were  ten  oil  drums  marking  the 
extended  center  line  of  skiway  33,  which  was  the  ground-controlled 
approach  runway  due  to  prevailing  wings,  the  runway  most  generally  used 
for  operations.  The  skiways  were  capable  of  handling  ski-equipped  air¬ 
craft  only.  The  runway  was  continually  bladed  by  D8's  or  a  snow  planer 
in  order  to  keep  it  in  peak  operating  condition. 


Taxi ways  were  50  feet  wide  and  marked  every  200  feet  by  red  flaes 

oneraM°°  PJ°n ^  ^  aircraft  P^ing  area  was  located  between  the 

were  ^°nSi  "i"88  ^  ^  Skiway>  The  aircraft  refueler  and  tiedowns 
were  also  located  in  this  area. 


Beardmore 


<5ki-emwn°"5it!:en  USG?  ^  puU  3  drag  and  smooth  an  area  suitable  for 
q  pped  aircraft  to  land.  The  area  was  marked  with  trail  flags. 

South  Pole 


.  „  . ,  The  skiway  was  oriented  approximately  grid  north  and  south  to  conform 
to  the  more  predominant  pattern  of  sastrugi.  It  was  two  miles  long  and 
f°  l  feet  wide.  A  5000-foot  strip  was  parallel  to  this  strip 
and  500  feet  to  grid  west.  The  parallel  strips  permitted  one  P2V  and  two 
R4D  s  to  operate  at  the  same  time,  as  it  was  the  practice  for  those  craft 
to  fly  the  route  simultaneously  to  cover  one  another.  Tractor-drawn 
drags  were  used  to  knock  down  the  sastrugi  and  level  and  compact  the 
®  rlpS-  The  striPs  were  marked,  along  the  sides  with  red  flags  every  300 

1  af'  f-  a6Ken?S  W6re  marked  by  strips  of  Day-Glo.  The  approach  zone  was 
indicated  by  long  rows  of  barrels,  starting  a  mile  out,  parallel  to  the 
sides  and  center  lines. 


Several  landings  were  extremely  marginal  due  to  ice  fog,  and  a  weasel 
was  therefore  parked  by  the  touchdown  point  to  give  pilots  some  perspective. 
As  the  camp  increased  m  size,  the  radar  capabilities  of  the  aircraft 
increased  so  that  the  station  was  eventually  picked  up  from  40  miles  away. 

On  1  November  1956,  an  R4D  found  the  granular  unworked  snow  tough  to 

axi  on  and  froze  fast  after  49  minutes  on  the  ground.  The  temperature 
was  -do  F. 


Hallett 


The  Hallett  runway  was  located  on  the  ice  of  Moubray  Bay  approximately 
s  x  miles  from  the  main  base  to  allow  maximum  usage  when  ice  conditions 
deteriorated  The  runway  was  layed  out  in  early  October  as  an  emergency 
landing  facility  for  aircraft  flying  between  New  Zealand  and  McMurdo.  This 
runway  was  two  miles  long  and  300  feet  wide.  It  was  marked  on  both  sides 
with  trail  flags  every  150  feet  and  empty  oil  drums  every  300  feet.  At 
the  one-mile  marker,  one  oil  drum  and  one  large  flag  were  offset  on  either 
side;  at  the  two-mile  mark,  two  drums  and  two  large  flags  were  offset. 

An  area  approximately  one  mile  long  was  allowed  for  overrun.  The  approach 
end  of  this  runway  was  indicated  by  offsetting  barrels  at  a  45-degree 
angle  on  either  side  of  the  runway. 
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Another  navigational  aid  was  installed  at  the  recommendation  of 
VX-6  pilots.  This  consisted  of  a  large  arrow  made  of  discarded  oil  drums 
mounted  on  the  bay  ice  directly  in  front  of  the  main  camp  and  pointing 
to  the  runway.  A  line  of  barrels  spaced  every  eighth  of  a  mile  connected 
this  arrow  with  the  approach  end  of  the  runway.  This  barrel  system  of 
lining  the  runway  is  not  considered  the  best,  because  of  the  possibility 
of  aircraft  striking  the  barrel. 


Recommendations 

The  support  of  the  Pole  Station  as  well  as  Beardmore  and  Byrd  Stations 
depends  on  the  runway  condition  at  McMurdo.  This  runway  was  built  on  sea 
ice,  which  is  unpredictable.  An  earth  landing  strip  should  be  constructed 
if  operations  of  a  more  permanent  nature  are  planned.  Thus  far,  no  suit¬ 
able  site  has  been  definitely  found,  but  efforts  should  be  continued  in 
this  direction.  "The  Construction  Battalion  Reconnaissance  Unit  did  a 
feasibility  study  for  a  permanent- type  airstrip  at  Marble  Point,  about 
40  miles  from  the  present  McMurdo  Station,  during  Deep  Freeze  III  and 
found  it  to  be  feasible  from  an  engineering  standpoint. "12  if  wheeled 
aircraft  could  be  landed  at  the  Pole  and  Byrd  Stations,  the  support  of 
those  stations  could  be  easily  accomplished.  The  construction  of  a 
compacted-snow  strip  at  the  Pole  should  be  investigated,  as  the  maximum 
temperatures  there  are  approximately  zero  Fahrenheit. 


c: 
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SECURITY  AND  SAFETY 


McMurdo 

Safety  Program 

The  proper  safety  training  and  observance  of  this  training  is 
extremely  important  in  the  antarctic.  In  spite  of  frequent  informal  and 
formal  safety  training,  McMurdo' s  accident  rate  was  very  high.  As  far 
as  possible,  steps  were  taken  to  make  people  cognizant  of  the  hazards, 
but  the  total  danger  can  never  be  eliminated.  Prior  to  deployment,  lec¬ 
tures  were  given  by  the  medical  officers  at  Davisville  to  both  summer 
support  and  wintering-over  personnel.  These  lectures  included  first-aid 
of  various  injuries  that  might  be  sustained,  and  even  included  lectures 
on  preventive  medicine — for  example,  venereal  disease,  frostbite,  and 
snow  blindness.  Informal  discussions  were  conducted  at  McMurdo  with  indi¬ 
viduals  concerned.  Further  safety  precautions  were  promulgated  to  specific 
individual  personnel.  A  safety  officer  conducted  an  excellent  safety 
program  which  emphasized  the  need  for  careful  observance  of  safety  rules 
and  regulations  and  pointed  out  possible  hazards  on  the  ice  to  be  guarded 
against.  In  addition,  local  instructions,  both  formal  and  informal  were 
published,  as  needed.  All  possible  hazards  to  safety  were  eliminated  or 
lessened . 

Safety  Hazards  and  Precautions 

There  is  no  question  that  McMurdo  should  be  considered  a  hazardous 
isolated  duty  station,  especially  in  view  of:  (1)  the  hilly,  icy  ter¬ 
rain;  (2)  the  winter  darkness;  (3)  severe  storms  with  high  winds  frequently 
obscuring  visibility;  and  (4)  the  necessity  of  wearing  clothing  that  limits 
visibility  and  agility.  Of  the  87  winter  personnel  at  McMurdo  during 
Deep  Freeze  II,  15  had  at  least  one  plaster  cast  during  the  year,  one 
death  occurred,  and  numerous  other  injuries,  such  as  burns  and  minor 
frostbite,  were  sustained.  One  must  caution  people  to  be  alert  at  all 
times.  Avoidance  of  unnecessary  dangers  is  imperative.  A  sense  of  look¬ 
ing  out  for  one's  self  and  one's  fellow  man  is  necessary. 

Cold-Weather  Hazard.  McMurdo  is  an  outdoor  base.  Buildings  are  not 
interconnected  by  tunnels,  consequently  men  are  subjected  to  the  elements, 
resulting  in  impaired  dexterity  due  to  bulky  clothing  and  the  cold.  In 
the  summertime,  in  spite  of  all  precautions,  weasels  and  other  forms  of 
transportation  traveling  on  the  bay  ice  can  suddenly  break  through  into 
the  cold  antarctic  water.  Snow  blindness  is  a  hazard,  causing  the  wearing 
of  dark  glasses  to  be  a  necessity.  Carbon  monoxide  poisoning  can  occur. 
Much  diligence  and  caution  have  to  be  observed  in  all  areas,  depending  on 
whether  one  is  crossing  crevasses,  climbing  mountains,  or  on  a  trail 
party. 
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Personnel  were  instructed  in  regard  to  certain  basic  precautions 
to  observe  when  going  out  into  the  antarctic  winter,  such  as  wearing 
proper  clothing  and  wearing  goggles  in  storms,  even  when  going  to  an  ad¬ 
jacent  building.  Very  little  can  be  done  about  the  hilly  terrain  and 
ice  around  McMurdo.  Railings  were  installed  on  head  steps.  Extremely 
icy  areas  were  announced  to  the  camp  along  with  the  daily  morning  tempera¬ 
ture  and  wind  velocity,  enabling  personnel  to  dress  appropriately.  Icy 
areas ,  such  as  occurred  from  drainage  of  water  from  the  shower  and  laundry 
facilities  at  the  powerhouse  were  periodically  broken  by  heavy  machinery 
such  as  D8 ' s  to  enable  one  to  walk  over  the  area  more  safely. 

Most  of  the  weasels  had  the  cabs  removed.  This  was  practical  in  most 
instances,  for  personnel  were  dressed  for  the  weather,  and  certainly  should 
a  weasel  go  through  the  ice,  the  chances  of  escape  are  much  better.  On 
a  long  trail  party,  closed  vehicles  would  be  preferred.  But  in  and  around 
camp,  the  open  vehicle  is  less  apt  to  result  in  injuries  because  it  allows 
greater  range  of  visibility  and  a  more  ready  means  of  escape.  Personnel 
'  were  instructed  to  stay  on  well-tested  and  -marked  ice  roads. 

Carbon  monoxide  hazards  were  eliminated  as  much  as  possible.  All 
personnel  were  made  cognizant  of  its  danger  and  warning  signs.  The  carbon 
monoxide  warning  system  installed  in  barracks  at  McMurdo  was  extremely 
sensitive  and  not  very  practical  since  the  alarm  rang  for  cigarette  smoke. 

Storm  Hazards.  Blizzards  affecting  visibility  and  with  high  winds 
were  unpredictable.  All  hands  uare  required  to  check  out  with  the  00D 
any  time  they  left  the  immediate  camp  area.  They  were  also  urged  to  use 
the  "buddy"  system.  Each  chief  was  made  responsible  for  tying  down  the 
loose  gear  around  his  working  area  or  storage  space.  Plywood,  sheet  metal, 
boxes,  etc.,  made  dangerous  projectiles  in  80  or  90  mph  winds. 

A  storm  bill  was  published  and  explained  to  all  hands  early  in  the 
year,  well  in  advance  of  the  first  blizzard.  In  brief,  there  were  three 
storm  conditions: 

Condition  II  -  Good  weather,  visibility  2  to  3  miles  or  more,  and 
light  winds. 

Condition  I  -  Poor  weather  and  getting  worse,  visibility  2  miles 
down  to  1/4  mile.  No  restriction  on  personnel  movement  within  central 
portion  of  camp  or  on  groups  going  to  outlying  buildings  or  working  areas. 
Persons  moving  singly  out  of  the  central  camp  area  had  to  have  permission 
from  the  00D/J00D,  and  give  departure  time,  ETA,  and  report  arrival  at 
destination  via  the  intercommunication  system. 

Condition  Zero  -  Visibility  less  than  1/4  mile,  usually  caused  by 
blowing  snow  with  winds  in  excess  of  25  mph.  Groups  could  sometimes  check 
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out  for  outlying  building  areas,  but  gave  their  departure  time  ETA 
“  hfr  r1  CO  °°D/JOOD  VlS  th'  ^ntercommunicat ion6 system. 

bet^n  Jnifa?  P°rt1^  °f  the  Canp'  <*<>■«  Persons  moving  singly 

een  buildings  reported  their  movements  to  the  00D  desk. 

Excellent  cooperation  was  given  by  everyone,  for  it  took  very  little 
imagination  to  visualize  what  could  happen  during  a  blizzard.  Blizzard 
and  near  blizzard  conditions  developed  so  rapidly  that  only  the  personnel 

into^f f SP^C^  ^  fhG  Standard  Navy  storm  ^  ever  able  to  be  placed1 

tie  dn  f6C  - Duri“8  normal  conditions  there  was  a  constant  effor/to 
tie  down  or  store  material  and  equipment  susceptible  to  being  blown  away 

halfUemotv  ^mp  dieSel  tanks  were  refilled  when  they  were  about 

„  5  Maniia  Unes  were  strung  from  a  central  camp  building  to 

a  day  OUter  CamP  buildings  whare  personnel  were  on  watch  24  hours 

Restricted  Areas.  The  hazardous  areas  were  listed  as  restricted  to 
all  personnel,  except  those  on  authorized  work  details,  and  published 
an  explained  verbally  to  all  hands.  In  the  same  directive  were  listed 

the  cam  monumenta  former  expeditions,  and  all  the  territory  outside 

e  camp,  runway,  and  the  road  between  the  two.  A  party  of  two  or  more 
persons  was  allowed  to  go  hiking  to  undangerous  areas  if  they  were  checked 
out  with  the  OOD/JOOD.  Upon  checkout,  the  00D  would  review  the  danger 
areas,  check  aerology  for  a  favorable  weather  forecast,  and  log  the  party's 
destination  and  ETA.  This  procedure  proved  to  be  an  excellent  control 

to  Crrshl'pLtJL6.^  br°ke  dOWn  °nly  WHen  ^  ShlpS  S—d  lib-^ 

-lr£  Hazards-  Fire  is  an  ever-present  danger  in  the  antarctic.  All 
and s  were  constantly  cautioned  concerning  fire  hazards.  Practice  drills 
were  held  periodically.  An  additional  fire  watch  was  established  wh^ch 
b"  Walking  ab°u^  1-1/4  ®iles  around  camp,  and  checking  essential 
basi  *  6Ve^  hal5'bour  that  were  not  entirely  maintained  on  a  24-hour 

hliminfrh118  h  ^  J®'  night.  These  watches,  of  course,  had  to  be 

7  reduced  when  severe  storms  dangerously  obscured  visibility 
Another  feature  connected  with  safety  consists  of  not  wearing  fuel-drenched 
or  oil-covered  clothing,  particularly  by  mechanics  or  personnel  who  are 
engaged  in  welding. 

Work  Hazards.  Certain  types  of  work  are  much  more  hazardous  than 
others.  Examples  are  barrel  rolling  and  construction  in  open  areas  during 
both  winter  and  summer.  Several  accidents  occurred  when  rolling  barrels 
in  spite  of  all  precautions  because  the  only  effective  way  of  rolling  the 
drums  was  by  hand.  Desterity  is  limited  by  gloves  and  one  cannot  toSch 
cold  metal  with  bare  hands  as  they  freeze  to  the  object.  Visibility  is 
further  obscured  by  currently  designed  cold-weather  clothing.  Avoidance 
of  fatigue  is  important.  As  much  as  possible,  the  long  hours  put  in  by 
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all  personnel,  summer  and  winter,  should  be  reduced.  This  was  often  not 
possible,  however,  because  of  a  shortage  of  personnel. 

Flying  Hazards.  With  regard  to  aircraft  safety  measures,  basic  rules 
of  safety  apply.  Depth  perception  can  certainly  be  in  error,  either  in 
the  direct  sunlight  on  the  snow,  or  when  night  adaptation  has  been  ruined 
by  landing  lights.  The  wearing  of  contact  gloves  inside  heavier  gloves 
or  mittens  is  important  for  flying  personnel.  The  most  severe  burns  sus¬ 
tained  by  the  occupants  of  a  helicopter  which  crashed  occurred  on  the 
hands  of  a  person  who  had  to  remove  his  mittens  to  unbuckle  his  safety 
belt  with  his  bare  hands.  Safety  belts  should  obviously  be  worn  on  all 
take-off's  and  landings,  and  also  for  low-altitude  flying  in  the  heli¬ 
copter  and  Otter,  except  to  perform  necessary  functions.  Helmets  should 
also  be  worn  in  these  aircraft. 

Little  America 


Camp  Security 

During  nonworking  hours  a  Fire  and  Security  Watch  made  a  complete 
tour  of  all  Little  America  spaces  each  half-hour.  During  storm  conditions, 
additional  fire  and  security  watch  personnel  were  appointed  in  order  to 
have  a  continual  patrol.  Buildings  were  inspected  for  fire  hazards, 
stress  and  strain  from  storms  and  other  unnatural  conditions,  and  the 
carbon-monoxide  detectors  were  inspected  for  operational  status  and 
carbon-monoxide  content.  The  malfunction  of  equipment  and  systems  under 
conditions  of  use  in  the  antarctic  was  unpredictable.  In  order  to  ensure 
and  expedite  corrective  action  where  necessary,  a  duty  watch  stander  was 
appointed  in  each  applicable  rate.  All  petty  officers  were  eligible  for 
this  watch  and  were  on  call  for  a  24-hour  period.  Typical  equipment 
checks  were  made  by  departments  concerned  on  stoves  and  the  heating  system, 
generators,  the  water  system,  and  the  fire-fighting  system. 

Safety  Hazards  and  Precautions 

Fatigability  hampered  most  personnel  upon  first  arrival  to  the  ice. 

This  condition  persisted  generally  for  one  to  three  months.  Many  factors 
were  responsible  for  this  initially,  yet  it  was  inexplicable  after  six 
to  eight  weeks.  With  the  maximum  outdoor  workload  of  the  summertime, 
the  factor  of  personnel  fatigue  was  a  serious  threat  to  safety.  Every¬ 
thing  proceeded  at  breakneck  pace  in  the  race  with  the  sunlight  and 
frozen  seas.  Cold  working  conditions  imposed  a  greater  demand  upon 
available  personnel,  thereby  increasing  the  number  required  to  perform 
a  given  task. 

Accident  prevention  was  stressed  throughout  the  year.  Constant 
awareness  of  routine  industrial  safety  procedures  was  a  laudable  achieve¬ 
ment  of  the  seabee  crew.  The  high  level  of  general  competence  was  reflected 
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in  those  practices.  Ventilation  of  snow-covered  building  -i, 

sleeping  quarters,  was  checked  rcgularlv  hi  „  l'Liding.s,  ChPt!cial]y 

evacuated  air  into  the  main  n  I  Lh  5“"  ln  each  Gilding 

i._  _  .  .  unci.  a  continuous  flow  sconorl  in  fr*^™ 

the  opposite  side  of  the  hut,  under  cracks  nrhnn  ccpcci  m  from 

were  present  in  most  buildings  Whatever  l'  f  c  ^onoxldc  detectors 
by  the  crude  diesel  oil  did  not  present  a  hazard  On  that.wcrti  produced 
an  extra  access  to  outside  air  was  insLn  a  t  '  tension,  however, 

through  the  roof  Thn  r  was  installed  by  putting  a  stovepipe 

as  a  result  of  ci,ni •  f  ?aS°S  °f  C°  lnto*ication  which  did  occur  were 

as  a  result  of  gasoline  engines  used  in  garage  snaces  All  o. 

mild  and  of  short  exposure  times.  spaces.  All  cases  were 

some  headache^a*”  Light-met  or  ^  perS±Stcnt  sli*ht  occurrence  of  trouble- 
dTejL^^  becaufe'of  S"' 'co'mpSe ' 

deficiency  in  this  respect.  6  Camp‘  The  reSults  showed  a  uniform 

South  Pole 


and  usual  fanningwinds unfrozen  water,  dryness  of  atmosphere 

prevention  againft  frres  Oncen,ar^reaS°nS  f°r  3  C°nStant  P-^am  of 

that  can  be  done  Fire  evf-’  •  3,  ire  getS  started  there  is  very  little 
before  they  get  well  star^ed^h  placed  about  to  ^op  fires 

the  circumstances  encountered.  "Anfulis  not  !  equipment  under 

against  Class  A  fii-oo  i .  not  supposed  to  be  effective 

to  put  out  a  J«»„a  1;;,““'  7  “n“  USed  U  '°  advantage 

^;"lt  VX  °Lf!sh“"s 

!?»estayr™d“he  ga^ge  d'h  7*  ' '  the'  blrracks 

s:  s,™  in  • 

urally  reduced  fare  The  =  spring  with  sufficient,  though  nat- 

y  reuucea ,  tare.  The  survival  Jamesway  could  be  used  if  i-L  • 
camp  were  destroyed.  Located  200  feet  grid  south  of  fh  the  entire 

jo  zxrx  IMS- 


The  basic  concepts  of 
follows:  (1)  prevention  of 

control  by  having  many  hand 
should  get  out  of  control, 
camp.  In  case  of  a  serious 


fire  fighting  at  the  Pole  Station  were  as 
and  stopping  any  fire  before  it  got  out  of 
extinguishers  in  all  areas;  (2)  if  a  fire 
keeping  it  confined  to  one  portion  of  the 

ire,  personnel  would  concentrate  on  stopping 
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it  at  the  opening  of  the  two  tunnels  into  the  fire  wall.  Two  150-nound 
Ansul  dry  powder  nitrogen-actuated  units  were  located  at  these  two  no in t. 
It  »««  recognized  that  the  ecientific  progr.p,  would  be  ee^y  hendi- 
capped  if  a  portion  of  the  camp  should  burn  down,  but  surviva/of  the  men 

TlLL  5  ‘  ^\fXeS’  °BA'8’  Safety  lines»  fire  blankets,  and  asbestos 
f  « n?%Tere  avaiJable‘  A11  Walter  Kiddie  extinguishers  were  filled  with 
solution  containing  an  additive  to  prevent  freezing,  even  though  the 
units  were  located  indoors  where  it  was  warm.  8 

Byrd 

A  fire  and  generator  watch  was  established  after  the  generators  were 

radi^ar^iJh  th^i^  r°*ated  a11  hands’  excludin8  the  cook  and 

radioman.  With  the  increased  outside  activity  associated  with  station 

consrruction  and  airdrop.,  thi.  rotation  was  suspended  aid  tha  duty 

assigned  to  the  duty  radioman  who  received  assistance  from  the  night 

aerologist.  The  duty  consisted  of  half-hour  inspections  of  all  hfated 

he  electric  fire-alarm  system  had  alarms  mounted  in  each 

heated  building,  connecting  into  a  central  indicator  panel.  Two  carbon 

monoxide  alarm  systems  were  eventually  found  and  installed,  one  in  each 

rfPl!S.  8  bulldingS;  Both  alarms  were  found  damaged,  and  required 

Hallett 

The  security  of  the  station  during  working  hours  was  assigned  to  the 

secur?tv  H  Working  -P-ce-.  During  the  night^  base 

security  and  fire  watch  was  assigned  to  the  duty  aerographer,  who  made 

periodic  rounds  of  all  buildings  and  huts.  As  aerology  was  located  in 
the  mess-hall  building,  the  duty  aerographer  also  maintained  a  watch  on 
the  master  fire  alarm.  In  the  event  of  a  major  disaster  to  the  station 
an  emergency  cache  was  provided  a  half  mile  from  the  main  base.  This  ’ 
cache  was  provisioned  with  enough  food,  fuel,  clothing,  building  materials 

week"  SUPPU“  f°r  the  “,tlre  c“*  “  for  appro.  ' 

Wilkes 


The  temporary  camp  of  Jamesway  huts,  erected  to  house  the  summer 
construction  personnei,  was  left  intact  after  their  departure.  Food 
co thing  and  POL  for  survival  of  the  station  complement  was  stored  in 

basp  !rr»  h  !  ’  Whlch  is  located  approximately  800  feet  from  the  main 

base  area.  A  30-kw  generator  and  a  Navy  model  MM  semiportable  radio 
were  also  stored  there.  F  1 

A  continuous  security  watch  was  maintained,  rounds  of  the  base  being 
made  every  hour  from  0800  to  1700  and  every  30  minutes  during  the  rest 
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Chocks,  s t or m ' (IsncI gc 1  il c t cc t i on  “a, ’id''  i,“ludl<l  [lr«  protection,  generator 
»»  checking  f„r  „tl,  ,  CI,rl’“  ™>»oxide  ilctectinn,  as  „uU 

nidi  onion  was  rospuLihl  . r”  occlnM  “''T"'1,'  «»"»  the  duty 

that  he  returned' Cron,  end,  r^nd  *  fwr  tho  “purity  watch  to  assure 

Ellsworth 

"CaJnl™  ~~  ^  »«,  talks.  Signs  reading 

keeping  the  steps  to  buildings^nAhe  ®P°JS'  The  responsibility  of 
was  assigned  to  individuals  and  Gho  U tunncl  free  of  snow  and  ice 
concerning  the  use  of  dark  glasses  and  w^  regularly-  Prices  were  posted 
the  station  site  without  permission  ne  "^-  pefSonnel  not  to  leave 
tools  and  circular  saws,  were  lnspection°fPa  ^"^a*13231^3’  SUCh  as  f,ower 
power  drills  and  weldine  ^  for  shielding.  Operators  of 

A  fire  watch  was  maintained  ^  8<\fety  8°«1“' 

to  see  that  a  complete  tour  of  all  b„iLV  '  u  W3S  th°  watch's  duty 
every  half  hour.  Besides  the  buildings  on  the  station  was  made 

for  carbon-monoxide  fum-s  The  00D  mad  aHS  Watch  Was  also  alert 

ccanders,  and  instructed  ^hef  °"  the  £il‘  “«ch 

fire  proteetion.  necessary  m  order  to  insure  maximum 


Section  II 


WEATHER  AND  GROUND  CONDITIONS 


GENERAL  CONDITIONS 

Operations  in  the  antarctic,  while  differing  in  character  from  opera- 
in  a  more  temperate  climate,  depend  upon  the  same  fundamental  fac¬ 
tors— weather  and  ground  conditions.  Adverse  weather  and  ground  conditions 
generally  affect  all  phases  of  operations— air ,  ground  and  sea. 

In  planning  for  Deep  Freeze  I,  the  records  of  previous  expeditions 
to  the  antarctic  and  sub— polar  regions  were  used  as  guidelines.  These 
records  generally  contained  information  from  scattered  locations  and 
over  relatively  short  periods  of  time.  Much  important  planning  data  was 
missing,  while  included  data  proved  to  be  misleading  in  some  aspects. 

It  must  be  borne  in  mind  that  data  obtained  in  any  one  year,  or  even 
during  four  consecutive  years,  might  not  be  applicable  in  the  following 
years. 

Data  recorded  during  Deep  Freeze  I  was  gathered  as  a  result  of 
fundamental  observations  made  to  assist  construction  and  air  operations. 
Detailed  weather  records  and  analyses  are  contained  in  the  CTF  43  Deep 
Freeze  I  report. 

The  data  presented  in  this  report  is  general  in  nature,  depicting 
extreme  and  average  conditions  encountered  at  specific  locations.  Some 
observations  were  for  very  short  periods,  such  as  the  45  days  during  the 
establishment  of  the  Pole  Station.  All  records  of  weather  observations 
are  available  at  the  National  Weather  Records  Center  (Navy  Unit),  Arcade 
Building,  Asheville,  North  Caroline. 

Little  America 


Aerological  personnel  were  not  provided  for  Deep  Freeze  II;  however, 
with  the  onset  of  summer  flight  operations,  TF-43  aerological  personnel’ 
were  provided.  Material  for  this  report  was  obtained  from  I GY  aerological 
logs  maintained  in  weather  central  at  Little  America. 


Byrd 


No  Navy  acrol og  i  sts  wore  assigned  Lo  Byril  Station 
gram  was  the  responsibi J i ty  of  ICY  personnel. 


The  weather  pro- 


Weather  reports  to  Little  America  included  one  every  three  hours 
two  upper  air  reports  every  24  hours,  and  a  weather  briefing  to  pilots 
re  urning  to  Little  America.  Two  12-hour  forecasts  were  sent  each  day 
i uring  periods  of  frequent  flights  from  Little  America  and  air  drops 
Storm  warnings  were  sent  whenever  the  wind  went  above  40  mph . 

South  Pole 


The  aerological  program  at  South  Pole  during  Deep 
carried  out  entirely  by  IGY  personnel,  with  support  in 
tenance,  and  manpower  being  provided  by  Naval  personne 


Freeze  II  was 
materials,  main- 
1  as  required . 


Hal lett 


The  aerological  office  at  Hallett  was  manned  by  three  Navy  aero- 
graphers  mates  and  one  U.S.  IGY  meteorologist.  The  aerological  program 

March  ^ ^  ^  pr°gram  was  not  in  operation  until 

March  1957  when  equipment  installation  was  completed.  During  the 

wintering- over  period,  approximately  3000  surface  weather  and  622  upper 
air  (rawmsonde)  observations  were  taken.  PP 


Ellsworth 


rn,  ,T[le^Wfrm.m0cft  3ir  °f  the  150111:11  Pacific  combines  with  the  dense 
cold  katabatic  flow  off  the  antarctic  polar  plateau  in  the  region  of 

ape  art  at  the  western  limits  of  the  Bellinghausen  Sea.  This  forms 
ather  similar  to  the  Polar  front  that  occurs  in  the  northern  hemis- 
P  ere.  The  low-pressure  areas  or  waves  formed  on  the  antarctic  polar 
°n  i”, re8lon  °f  Cape  Dart  move  eastward  across  the  Bellinghausen 
a  until  they  are  deflected  northeasterly  along  the  west  coast  of  the 
Palmer  Peninsula.  Upon  reaching  the  northern  tip  of  the  peninsula  in 
the  region  of  the  Drake  passage,  the  low  centers  mix  with  air  from  the 
south  Atlantic.  This  new  source  of  energy  pushes  the  low-pressure  cen¬ 
ters  farther  east  causing  turbulence  both  at  the  surface  and  aloft  in 
the  latitudes  of  50  and  60  south.  As  the  low-pressure  centers  move 
eastward  along  the  60-degree  south  latitude,  a  flow  of  cold,  dense  and 
heavy  antarctic  polar  air  feeds  in  behind  the  low  centers.  By  zero- 
degree  longituue,  the  heavy  polar  air  underruns  the  relative  warm  moist 
arr  over  the  water,  and  deflects  the  warm  air  upwards,  turning  it  south 
back  onto  the  antarctic  continent.  Veering  to  the  southwest  even  fur¬ 
ther,  the  troughs,  which  have  attained  a  height  of  5000  to  10,000  feet, 
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settle  into  the  pocket  formed  by  the  Weddell  Sea.  No  classical  fronts 
as  we  know  them  in  the  northern  hemisphere  were  experienced  at  Ellsworth 
Station.  However,  the  elevated  troughs  cause  meteorological  phenomena 
that  can  be  explained.  The  type  of  precipitation,  in  the  form  of  snow 
grains,  ice  needles,  snow  pellets,  is  indicative  of  turbulence  aloft. 

The  falling  or  rising  of  the  barometer  without  the  accompanying  wind 
shift  indicates  the  passage  of  elevated  troughs.  These  observations 
will  become  confirmed  as  the  analysis  of  the  upper  air  soundings  become 
extant . 

DAYLIGHT 

Continuous  daylight  exists  at  McMurdo  from  late  October  to  late 
February.  During  this  time,  faborable  weather  and  ground  conditions 
permit  around-the-clock  operations.  From  late  February  to  late  April, 
the  transition  from  continuous  daylight  to  continuous  winter  nights 
occurs.  Thereafter,  and  until  late  August,  the  darkness  is  broken  only 
by  short  periods  of  civil  and  astronomical  twilight.  Then,  the  periods 
of  daylight  became  progressively  longer  until,  in  late  October  continuous 
daylight  returns.  The  table  below  elaborates  on  periods  of  daylight. 

January  1  to  February  20  Continuous  daylight 

February  20  to  March  10  Alternate  day  and  night,  light  night 

resulting  from  civil  twilight 

March  10  to  April  1  Alternate  day  and  night,  light  night 

resulting  from  astronomical  twilight 

April  1  to  April  20  Normal  alternating  day  and  night;  days 

progressively  shorter 

April  20  to  May  15  Dark  night  with  civil  twilight  at  mid¬ 

day 

May  15  to  July  15  Dark  night  with  astronomical  twilight 

at  mid-day 

July  15  to  August  20  Dark  night  with  civil  twilight  at  mid¬ 

day 

August  20  to  September  10  Alternate  day  and  night;  days  progres¬ 
sively  longer 

September  10  to  October  5  Light  night  resulting  from  astronomical 

twilight;  alternate  day  and  night 
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October  5  to  October  20 


October  20  to  January  1 


Light  night  resulting  from  civil  twi¬ 
light;  alternate  day  and  night 

Continuous  daylight 

Due  to  topography  of  the  area,  the  effects  of  twilight  are  not  too 
significant  at  McMurdo,  especially  in  the  camp  area  at  Hut  Point  with 
i  s  surrounding  hills.  The  ice  area,  which  is  more  exposed,  recedes 

such  a!ar  H  the  Camp  area‘  ComPletely  exposed  locations, 

IZ h*  kittle  America,  Byrd  Station  and  the  Pole  Station,  benefit 
greatly  from  the  twilight  periods. 

WINDS 

McMurdo 


At  McMurdo,  prevailing  winds  are  easterly,  with  storm  winds  pre- 
ommantly  southerly  though  occasional  easterly  storm  winds  are  exper¬ 
ienced  Local  topography,  such  as  Ross  Island,  has  a  distinct  effect 

NAFWMnMS,HCaUSt1,n8^8re^t  variations  of  velocity  and  direction  at  the 
NAF  McMurdo.  Winds  of  over  90  mph  have  been  recorded  in  the  Hut  Point 

?noPMsea\  un  th!  iCe’  Wherc  WindS  are  n0t  disturbed,  velocities  near- 
ng  H5  mph  have  been  experienced.  September,  1956,  was  a  month  of 

high  winds,  while  during  November  and  December  winds  were  nearly  absent. 
Little  America 


Refer  to  Table  I 
Beardmore 


Beardmore  was  usually  very  windy,  as  it  was  located  near  the  con 
fluence  of  at  least  five  major  glaciers.  This  invariably  resulted 
heavy  blowing  snow  with  attendant  reduction  in  surface  visibility." 


in 


Byrd 


Winds  at  the  Byrd  Station  during  January  and  February 
predominantly  from  the  north  and  never  less  than  5  mph 
record  in  February  was  52  mph. 


1957  were 
The  maximum 


"During  trail  party  operations  from  Little  America  to  Byrd  Station 
generally  moderate  winds  were  experienced.  In  November  and  early 
December,  winds  were  predominantly  southerly,  but  changed  to  northerly 
late  in  December.  The  average  surface  wind  velocity  was  2  to  3  mph 
with  a  maximum  of  about  35  mph  on  16  December. "2  ’ 
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TABLE  I.  WIND  IN  MILES  PER  HOUR  FOR  1957 


Month 

Little 

America 

Byrd 

South  Pole 

Hallett 

Ellsworth 

January 

Mean 

10.3 

11.5 

10.4 

10.5 

- 

Dir. 

SE 

NNE 

- 

SW 

- 

Pk. 

- 

40.6 

- 

61.0 

- 

February 

Mean 

9.3 

13.8 

11.5 

9.3 

- 

Dir. 

SE 

NNE 

- 

SW 

- 

Pk. 

NNE  40 . 3 

51.8 

23 

54.1 

- 

March 

Mean 

13.5 

- 

12.7 

11.0 

- 

Dir. 

SE 

- 

- 

SW 

s 

Pk. 

40.3 

- 

32.2 

69.1 

April 

Mean 

11.7 

- 

17.3 

6.8 

— 

Dir. 

S 

- 

- 

SSW 

s 

Pk. 

48.4 

- 

39.2 

54.1 

May 

Mean 

15.9 

18.9 

17.3 

8.4 

— 

Dir. 

SE 

NNE 

- 

SSW 

NE 

Pk. 

NE  70.2 

39.2 

54.1 

77.2 

_ 

June 

Mean 

17.3 

17.8 

19.6 

19.1 

- 

Dir. 

SE 

NNE 

- 

SSW 

S 

Pk. 

NE  62.2 

54.1 

38.0 

92.1 

July 

Mean 

15.0 

21.9 

17.3 

11.1 

- 

Dir. 

SE 

NNE 

- 

SW 

s 

Pk. 

44.9 

51.8 

42.6 

92.1 

August 

Mean 

16.1 

27.1 

18.4 

7.7 

- 

Dir. 

SE 

NE 

- 

SW 

s 

Pk. 

86.4 

82.9 

38.0 

87.5 

September 

Mean 

11.5 

(12.7)* 

25.3 

15.0 

4.0 

- 

Dir. 

SE-S 

NE 

- 

SW 

s 

Pk. 

NE  28.8 

(61.0) 

53.0 

41.5 

63.3 

October 

Mean 

17.8 

(9.2) 

17.3 

16.1 

13.5 

- 

Dir. 

SE 

NE 

- 

SW 

s 

Pk. 

59.9 

(44.9) 

55.3 

39.2 

114.0 

November 

Mean 

11.1 

(6.9) 

- 

- 

7.7 

- 

Dir. 

SE 

- 

- 

SW 

NE 

Pk. 

44.9 

(32.2) 

- 

- 

58.7 

December 

Mean 

- 

(6.9) 

- 

- 

8.3 

- 

Dir. 

- 

- 

- 

SSW 

s 

Pk. 

- 

(42.6) 

- 

- 

59.9 

*  1956  observations  in  parentheses 


48 


South  Polo 


During  the  short  construction  period  at  the  South  Pole,  winds  were 
very  mild,  especially  in  comparison  to  those  experienced  at  McMurdo. 

The  maximum  on  35  of  the  45-day  period  did  not  exceed  10  mph,  and  greatly 
facilitated  operations  during  that  period.  Throughout  the  winter  night, 
however,  winds  were  unexpectedly  persistent,  averaging  about  16  mph 
(though  the  peak  gust  was  only  54  mph).  Of  over  4400  hourly  observations 
between  sunset  and  sunrise,  only  25  recorded  calm  conditions.  The  pre¬ 
vailing  wind  direction  was  from  the  grid  northeast. 

llallet  t 


Surface  winds  during  all  storms  were  recorded  in  excess  of  46  mph  and 
the  most  severe  of  these  occurred  on  the  22nd  and  23rd  of  October  when 
winds  of  114  mph  were  recorded,  with  an  average  hourly  wind  for  this 
period  of  64  mph.  All  strong  winds  recorded  at  the  station  were  from 
the  southerly  quadrant  which  coincides  with  the  prevailing  wind  for  the 
s  tation . 


TEMPERATURES  (See  Table  II) 
McMurdo 


The  minimum  temperature  experienced  at  McMurdo  during  Deep  Freeze  I 
was  a  -76  F.  The  maximum  temperatures  were  in  the  low  plus  40  F.  There 
was  a  great  difference  (10  to  20  F)  between  temperatures  recorded  on 
the  sea  ice  and  in  camp.  On  6  August  1956,  the  temperature  at  the  runway 
was  -63  F  while  -40  F  was  recorded  in  camp.  When  winds  were  southerly, 
the  temperatures  tended  to  equalize.  During  most  of  December  1956, 
temperatures  were  over  +32  F.  The  snow  and  ice  melted  rapidy.  The 
development  of  dangerous  potholes  on  the  runway  caused  it  to  be  closed 
to  all  wheeled  aircraft  from  mid-December  to  early  February.  The  warm 
weather  also  hampered  unloading  ships  as  cracks  and  weak  spots  in  the 
shelf  ice  frequently  halted  tractor  trains.  In  camp,  accelerated  melting 
brought  forth  gushing  streams,  undermining  buildings  and  severely  damaging 
the  inadequately  designed  electrical  distribution  system. 


Little  America 


The  temperature  at  Little  America  varied  from  day  to  day  as  much  as 
50  F  in  24  hours.  A  low  temperature  of  -56  F  was  recorded  in  September 
1956  with  a  high  of  +39  F  in  December. 

Beardmore 


Temperatures  were  about  the  same  as  McMurdo. 
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TABLE  II.  ANTARCTIC  TEMPERATURES  (F)  FOR  195  7 


Month 

Little 

America 

Byrd 

South  Pole 

Hallett 

Ellsworth 

January 

Max. 

+40 

(+40)* 

+25 

+5.5 

+39 

Min. 

-2 

(-2) 

-17 

-30 

+20 

Aver. 

+20 

(+21) 

+10 

-18 

+31 

February 

Max. 

+30 

(+26) 

+21 

-18 

+34 

Min. 

-17 

(-21) 

-20 

-69 

+16 

Aver. 

+10 

(+11) 

+3 

-37 

+24 

March 

Max. 

+25 

- 

-35 

+25 

+25 

Min. 

-49 

- 

-83 

-6 

-38 

Aver. 

-15 

- 

-65 

+12 

-A 

April 

Max. 

+10 

- 

-26 

+17 

+25 

Min. 

-55 

- 

-89 

-24 

-35 

Aver . 

-2  7 

- 

-70 

-3 

_Q 

May 

Max. 

+30 

+20 

-30 

+11 

+17 

Min. 

-63 

-66 

-100 

-27 

-61 

Aver. 

June 

-23 

-32 

-68 

-9 

-13 

Max. 

+25 

+4 

-42 

+20 

+8 

Min. 

-61 

-70 

-97 

-36 

-51 

Aver. 

-11 

-28 

-70 

-5 

-?  7 

July 

Max. 

+6 

-4 

-41 

+  7 

+10 

Min. 

-61 

-70 

-99 

-34 

-60 

Aver. 

-32 

-41 

-78 

-15 

-?7 

August 

Max. 

0 

+8 

-45 

+19 

+5 

Min. 

-56 

-51 

-100 

-44 

-58 

Aver. 

-30 

-20 

-73 

-17 

-33 

September 

Max. 

-3 

(+21) 

+1 

-58 

+15 

+20 

Min. 

-51 

(-56) 

-61 

-102 

-34 

-55 

Aver. 

-29 

(-22) 

-23 

-80 

-10 

-1  7 

October 

Max. 

+29 

(+7) 

+12 

-45 

+28 

+13 

Min. 

-43 

(-46) 

-55 

-86 

-21 

-32 

Aver. 

November 

-3 

(-20) 

-15 

-63 

+  1 

-13 

Max. 

+30 

(+30) 

- 

_ 

+36 

+31 

Min. 

-16 

(-29) 

- 

- 

-5 

-31 

Aver. 

+9 

(+2) 

- 

- 

+19 

+9 

December 

Max. 

“ 

(+39) 

- 

- 

+40 

+32 

Min. 

“ 

(+6) 

- 

- 

+19 

+9 

Aver. 

“ 

(+23) 

“ 

- 

+30 

+21 

*  1956  observations 

in  parentheses 
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South  Pole 


Temperatures  were  mild  compared  to  the  anticipated  temperatures  of 
-35  F  used  as  a  planning  figure.  During  the  45-day  construction  period, 
-35  F  was  the  minimum,  with  the  average  temperature  being  more  nearly 
-5  F. 


The  maximum  temperature  recorded  to  date  at  the  South  Pole  is  +5.5  F; 
the  minimum  a  world  record  -102.1  F.  Summer  temperatures  are  warm  enough 
to  permit  relatively  easy  accomplishment  of  outside  work,  particularly 
as  winds  are  light.  The  winter  night  period  (22  March  to  23  September) 
averaged  about  -73  F,  with  temperatures  below  -58  F  for  90  percent  of 
the  time,  and  below  -90  F  about  12  percent  of  the  time.  Average  daily 
temperatures  ranged  as  low  as  -96  F. 


Observations  were  limited  to  January  and  February  1957.  The  minimum 
temperature  of  -20  F  was  recorded  in  February.  The  maximum  of  +25  F  was 
recorded  in  January.  During  both  months  the  average  temperature  was 
above  zero. 

"Temperature  observations  during  trail  operations  spanned  the  period 
of  5  November  1956  to  6  January  1957.  On  the  Ross  Shelf  at  elevations  of 
less  than  200  feet  the  minumum  temperature  was  -22  F  on  11  and  12  November. 
The  maximum  of  +28  F  was  observed  on  28  December.  At  Mile  183.5  on  Army- 
Navy  Drive,  where  the  plain  of  the  Ross  Shelf  joins  the  Rockefeller 
Plateau,  the  temperature  recordings  ranged  from  -16  to  +30  F."2 

Wilkes 


The  climate  is  very  mild  for  the  Antarctic,  low  -27  F,  high  +48  F. 
The  low  monthly  average  was  just  above  0  F,  the  high  monthly  average 
just  above  32  F.  This  is  due  partly  to  the  relatively  low  latitude  (this 
bulge  of  eastern  Antarctica  is  the  only  section  except  the  Palmer  Penin¬ 
sula  which  extends  north  of  the  Antarctic  Circle)  but  to  an  even  greater 
extent  it  is  due  to  local  factors.  Winds  pouring  down  off  the  ice  cap 
warm  the  area  (by  air  friction)  and,  more  important,  they  prevent  exten¬ 
sive  accumulation  of  ice  in  the  island  group.  The  presence  of  nearby 
open  water  at  a  constant  28  F  to  29  F  temperature  results  in  a  stable, 
relatively  high  temperature,  really  milder  than  that  often  encountered 
in  the  northern  United  States. 
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PRECIPITATION  AND  FOG 


McMurdo 

The  hills  and  dark  volcanic  earth  of  Ross  Island  cause  a  great  deal 
of  melting  during  the  summer  (as  do  the  dark  moraine  fields  out  in  the 
Sound)  as  they  absorb  a  great  deal  of  heat.  The  melt  water  runs  off  onto 
the  sea  ice  and  causes  extensive  stratification.  Large  fields  of  blue 
ice,  which  look  like  solid  fresh  water  ice,  were  found  by  corings  to  be 
highly  stratified  with  snow.  These  blue  ice  fields  exist  adjacent  to 
Arrival  Heights  on  Cape  Armitage  and  about  10  miles  from  camp  adjacent 
to  the  moraine  field  which  flows  from  Black  Island.  In  general  the  snow 
thickness  covering  the  old  sea  ice  within  a  4-or  5-mile  radius  of  camp 
runs  from  30  to  40  inches.  In  Winters  Quarters  Bay  where  drifting  is 
caused  by  the  neighboring  hills,  snow  depths  exceed  six  feet  in  places. 
Beyond  a  5-mile  radius,  the  snow  tends  to  decrease  in  thickness  to  about 
12  inches. 

The  snow  is  composed  of  very  fine  granules  less  than  2mm  in  diameter. 
The  granules  are  extremely  dry.  The  average  density  of  the  snow  is  great¬ 
er  than  0.4  gm/cc.  Hardness  varies  from  very  soft  strata  to  strata  with 
10,000  gm/cnr  hardness  gauge  readings.  The  constant  winds  pack  the  snow, 
and  warm  temperatures  during  the  summer  help  to  increase  its  density. 

The  snow  on  the  new  ice  to  the  north  beyond  the  Deep  Freeze  I  offloading 
site  was  only  4  to  6  inches  in  depth  with  the  same  general  characteristics 
as  the  snow  on  the  old  ice,  except  stratification  had  not  developed. 

On  the  sixth  of  May  a  marked  inversion,  commencing  at  approximately 
500  feet  altitude  appeared  over  McMurdo,  which  created  an  appearance  of 
fog  for  several  hours  as  the  smoke  from  the  building's  smoke  stacks  level¬ 
ed  off  at  the  inversion's  base  and  reduced  visibility  considerably. 

Little  America 

Fog 


Fog  and  white-out  conditions  were  prevalent  during  the  winter  and 
summer  months  and  presented  the  greatest  hazards  to  air  operations. 

Snow  Accumulation 

Approximately  170  inches  of  snow  accumulated  around  the  Little 
America  site  between  February  and  November  1956.  There  was  very  little 
snow  accumulation  on  the  roofs  of  the  buildings.  This  was  evidently  due 
to  the  flat  surface  the  roof  presented.  It  was  noticed  that  objects 
which  presented  a  flat  surface  on  the  top  had  very  little  snow  accumula¬ 
tion,  as  the  wind  would  keep  the  top  clear  of  snow.  Digging  was  required 
for  replacing  the  fuel  drums  for  the  space  heaters.  A  freezing  drizzle 
was  recorded  on  22  November  1956  with  a  surface  temperature  of  +5  F. 
Average  relative  humidity  was  estimated  at  about  5  percent. 
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South  Pole 


Ice  fog  appeared  quite  often  at  the  Pole.  Sun  spots (parheli on'* 
other  refractory  phenomena  were  often  observed. 

<?„„  .Cl°ud  ^ef  is  extremely  variable,  and  can  change  with  great  rapidity 
a»I!«M8Vn?  halu°  are  common-  Near-blizzard  conditions  occurred  infrf- 
quentiy  during  the  winter,  but  were  not  experienced  during  the  summer 
Whiteout  conditions,  ranging  from  partial  to  almost  complete  were  fairlv 

coa-on.  Annual  precipitation  1,  alight,  probably  not  egceedingTlrte^ 
of  snow  accumulation  yearly.  B  Q  incnes 


True  white- out  was  rare  at  the  South  Pole.  Only  one  day  occurred 
during  which  the  conditions  could  be  called  true  white-out  On  this 

Tsoace "  H37  8Urf“8  l08t  311  Shad°W’  °bJeCtS  to  float 

in  space  and  one  had  a  tendency  to  stumble  over  the  sastrugi  Fortunately 

the  station  is  the  highest  object  as  far  as  the  eye  can  see  so  there  is  ^ 
‘hI7:tacLa.1”r«at?t,flte'OUt  COndltIOn  is  °£  practical  importance 


In  looking  for  a  reason  for  the  lessened  incidence  of  white-out  one 

r  hfrenandnft°thed  ^  prLvnar?  differences  between  the  weath¬ 

er  here  and  at  the  coast.  Whereas,  the  latter  has  frequent  low  cloud 

formations,  the  South  Pole  by  virtue  of  its  altitude  of  9200  feet  seldom 

has  heavy  banks  of  low  clouds.  The  high  cirrus  cloud  found  ov^r  the  ^Te 

n T/l  l  ^  38  8°°d  3  reflecti"g  surface  as  the  low  clouds.  It 

1  be  n°ted  that  the  SUn'S  elevati°n  here  is  seldom  (or  not  for 

white-oith  enOUgh  t6  SlVe  the  multiPle  reflections  required  to  produce 


An  lntere8tlng  but  unsubstantiated  observation  was  that  one  may  on 
re  occasions  after  sundown  have  what  might  be  called  a  "grey-out"  during 

In^the  nitf  b'T  ™y.be  U6ht  ““8h  C°  *U%hL«i  merge”8 

and  the  Plateau,  which  is  usually  well  broken  by  sastrugi,  appears  to  be 
perfectly  flat  and  of  uniform  shade.  appears  to  be 


Hallett 


w(n^IhlnCi«7HaUet|;  area  WaS  considered  t0  have  had  a  not  too  severe 
ter  in  1957,  as  the  station  had  only  one  extended  blizzard  and  aver¬ 
aged  only  2  severe  storms  per  month  during  the  period. 

DRIFTING  SNOW 


Mr  .  A!\  ttle  Ame’lica’  drifting  snow  settled  against  the  side  walls  of 
the  building  extending  to  the  roofs  and  against  the  sides  of  the  tunnels 
8t°rage  areas.  This  presented  no  problem  rather,  the  insult- 
ng  effect  was  helpful  in  maintaining  warmth  in  the  buildings  and  blocking 
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drutl^  th~1S  ???  St°ra8e  a"a'  N°  measures  were  taken  to  prevent 

and  ^winter  "‘’“"J  ""y  obstKl!!-  During  the  summer  and 

wmcer  precipitation  appears  to  be  very  slight  n,,rin(,  , 

and  fa U  precipitation  and  drifting  is  heavier.  Windrows  of  snowed"? 

a  a^r«n  pTOr-  buiidin?- etc-  ■=-«  w.  aecumuuu™ 

rf“a‘  SUCh  as  3  new  ice  field  °r  as  unobstructed  roof  tons  will 
must^e  kept  o?f°of  Cle*?n*  ° *  leveiin8  a"  area,  all  equipment 

of  work  k a  ill-  a!6a  When  n0t  workin8.  as  a  storm  will  undo  weeks 

work  by  drifting  around  the  equipment.  Winds  and  drifting  snow  must 

structures  ^  de8l8“  ^  loCatio"  °f  a^  buiiSings  and 

structures.  September,  a  month  of  high  winds  and  heavy  precipitation 

was  a  severe  month  during  1956  Perhans  it-  of  Bn  „u  PALdcl°n, 
watching.  8  ’  Perhaps  lt:»  °f  all  months,  bears  careful 

build?L«ePT5ef  the  driftS  at  Kiel  Field  Were  UP  to  the  tops  of  the 
buildings  and  3  feet  over  the  buildings  in  one  place. 

ICE  FORMATION 

Incident  to  the  selection  of  a  site  for  the  runway  at  McMurdo  the 

bor.dCw,.hSh  r""1  thr°“*h°“t  '*>»  months.  Numerous  holes  were 

trlctor  i£  C°  8  a,,8e”  a"d  *  hydraul ic  auger  attached  to  a  D2 
tractor.  The  ice  was  more  than  a  year  old  and  had  not  gone  to  sea  during 

coLw^hlv  T5'5<\,Th‘  thlCkneSS  °f  tha  °ld  ”a  -o  to^d  to  var8y 

considerabiy.  Presumably,  currents  are  the  primary  erosive  agent  In 

Winter  Quarters  Bay,  the  ice  exceeded  sixteen  feet  in  depth  In  some 

south8  varied  fro^  f°  th%b°tt0m-  The  Progressively  farther  west  and 

’  va^led  from  eleven  feet  to  approximately  fifteen  feet  at  a  2-mile 

the  water  ir^d'?18  thickness  was  Jud8ad  from  the  level  of 

Ice6  ^Ytolole^k.^  ^  eStlmated  3t  f°Ur  mileS  -diuS  the 

it  is 'relativelv'sT  M*  3t  MCMUrd°  S°Und’  °nC6  U  ^  to  a  point  where 

until  it  ^  ^  ;  8r°WS  3t  3  rate  °f  fr°m  3  to  5  inches  a  week 

until  it  reaches  a  thickness  of  78  to  80  inches.  At  this  thickness  the 

e  appears  to  insulate  itself  reducing  the  rate  of  growth.  As  the  water 

emperature  remains  cold,  the  ice  will  continue  to  grow,  even  though 

Free^T  P  TLff6  re,latiVely  Warm-  The  measurements  taken  by  Deep 
eeze  I  personnel  differ  slightly  from  those  of  Scott's,  as  recorded 
during  his  first  journey  to  Hut  Point  in  1903-04.  The  plot  of  data 

average  ]  °btained  by  DeeP  Freeze  I,  and  that  of  Scott,  compared  with 
average  air  temperatures  recorded  for  4  years  (Simpson,  G.  K  "Meteorology"') 
shows  he  time  lag  of  the  ice  formation  behind  theair  temperatures  It  } 
is  beiieyed  that  Scott's  test  hole,  which  was  off  Hut  Point,  might  have 
been  influenced  by  currents.  However,  both  Scott's  and  Deep  Freeze  I 

fall^tMrk6  9  8r°Wth  °*  ice  UP  to  approximately  100  inches  and  a  sharp 
a  1  in  thickness  about  the  second  week  in  December  and  early  January. 


Sh 
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Figure  2.  Ice  growth  versus  temperature,  McMurdo  Sound,  Antarctica, 


si  - 

earlier  in  the  season.  The  reason  f.r  tu~  f  C  started  to  freeze 
form  later  is  that  it  )o  reason  for  the  northern  ice  starting  to 

more  readily.  m°re  eXposed  to  the  elements  and  is  blown  to  sea 

currents  are  ^  ^  18  “"allouer  and 

the  shoal  areas  off  of  Observation  HOI  nd^C8ted  durinS  Che  summer  when 

izuuziy  iizTiiizizir^jr  ™siveiy 

S.lSSSS  «  ocSSnJ"  e“ly  throughlhe 

in  thfouW^elce"..^!  APr11  1956  8h°“dd  *  V"J  lo”  8alt  d”»tent 
The  uniformity  of  the  “e  JarlL^nr26,”^"-'0""”'  °f  88  Per”"t- 
This  is  apparent  from  tj  r£«anc°‘  .l^h^l?^^1"  V"tlC"Uy- 

Vertical  Ice  Movement 

the  ice  was  measured  with  resDect  to  the  h  n-  /f  ,  f  the  coP  of 

j  _  .  ,  respect  to  the  bottom.  A  hole  was  Hn-Mio,-) 

mechani sm^as  LStid^^elSp^rSe^Se^A166;  h^  reC°rding 

ing  mechanism  was  delubricated  and  relubric  te^^’^  ^  8386  °r  record- 
Oils  developed  for  cameras  Th!  relubricated,  using  low  temperature 

“hen  1,ree  tldal  "“K8  opened  and  closed  along  tEe  shores. 

Horizontal  Movement 

JEFF si'' 

y  precise  measurements  taken  during  August  1956  At  thar 

ments  with  a  theodolite  8  8  ,  iy;>b-  At  that  time,  measure- 

Tr„a  Z J J * odoilte,  using  a  range  pole  located  6850  feet  at  210° 

True  from  McMurdo  Aerology  Benchmark  (South  II)  indicated  that  the  Le 
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at  the  range  pole  moved  an  average  of  eight  to  nine  inches  every  24  hours 
toward  the  northwest  (300o  True).  The  period  of  observation  was  four 
ays.  It  is  believed  that  the  ice  flows  much  faster  during  the  warm 
summer  months  as  the  pressure  ridges  are  more  active  at  that  time. 

Total  ice  movement  is  unpredictable.  The  ice  is  constantly  being 
shoved  around  by  currents,  tides,  winds,  swells  from  the  north,  and 
pressure  from  the  barrier.  Wind  alone  would  not  normally  cause  ice 
break-up.  Large  cracks  opened  up  from  Glacier  Channel  toward  Black 
mand  in  August  and  September  1956  for  no  apparent  reason.  During  a 
sledding  trip  to  Cape  Royds  in  September  the  party  awakened  to  find  that 
a  1  the  ice  north  of  the  Cape,  which  had  been  solid  the  preceding  night 
had  blown  to  sea,  even  though  the  preceding  night  was  calm.  The  ice  must 
be  watched  constantly. 

"A  southerly  wind  combined  with  wave  action  takes  ice  out  to  sea 
quick  y.  Ice  formation  begins  early  in  March,  but  breaks  up  and 

blows  out  to  sea  north  of  off-loading  site.  Cracks  continue  to  develop 
n  the  ice  around  the  base,  and  tidal  action  is  evident.  Several  large 
cracks  were  up  to  3  feet,  6  inches  wide.  By  early  May  a  narrow  section 
of  several  hundred  yards  about  33  inches  thick  has  been  able  to  remain 
in  place  during  the  recent  high  winds  (with  gusts  up  to  58  mph) .  During 
the  week  of  21  May  1956,  all  new  ice  north  of  the  off-loading  site 

with  the  exception  of  a  1500-yard  bend  30  inches  thick,  was  carried  out 
to  sea."b 


Description  of  Sea  Ice 

None  can  tell  when  the  sea  ice  will  break  up  and  go  to  sea.  Records 
of  the  past  expeditions  to  McMurdo  Sound  indicate  that  the  disruption 
may  be  abrupt  (as  was  the  case  when  Bowers,  Cherry-Gerrard  and  Crean 
were  caught  in  1911)  or  gradual  (as  was  the  case  during  Deep  Freeze  I). 
Many  square  miles  may  go  to  sea  during  a  calm  night.  Whether  the  ice 
will  reform  is  questionable.  Planning  operations  in  an  area  such  as 
McMurdo  Sound,  revolves  about  the  ice.  The  ice  is  not  predictable. 
Therefore,  plans  must  account  for  any  possibility.  M-boats,  pontoons 
and  dinghys  may  be  as  important  to  off-loading  as  tractors  and  sleds. 
Bridging  material  is  required.  But  above  all,  constant  vigilance  must 
be  maintained. 

THAW 


November  and  December  1956  were  months  of  almost  uninterrupted 
sunshine  at  McMurdo  and  temperatures  were  over  +32  F.  Deterioration 
of  the  trail  over  the  sea  ice  slowed  the  tractor  trains  and  inflicted 
irreparable  damage  to  the  equipment.  The  ice  weakened  and  it  was  neces¬ 
sary  to  constantly  patrol  the  trail  to  assure  the  absence  of  wide  cracks 


and  dangerously  weak  spots.  Although  the  warm  weather  hampered  ship 
off-loading,  the  most  seriously  affected  were  air  operations.  By  the 
middle  of  December  it  was  necessary  to  close  the  ice  airstrip  to  all 
wheeled  aircraft  because  of  severe  melting  and  development  of  dangerous 
potholes.  At  this  stage,  vital  material  and  personnel  still  were  re¬ 
quired  at  Pole  and  Byrd  Stations.  Many  hundreds  of  man-hours  were  ex¬ 
pended  in  efforts  to  effect  repairs,  only  to  be  frustrated  by  recurrence 
of  warm  weather  and  worse  melting  than  before.  Each  of  these  efforts 
upset  the  camp  organization  and  drained  men  from  other  needed  work.  In 
the  camp  itself,  the  warm  weather  caused  melting  and  brought  forth  gushing 
streams.  These  flowed  through  the  camp,  undermining  buildings  and  severely 
damaging  the  inadequately  designed  electrical  distribution  system.  Much 
mud  at  the  camp. 

"At  Little  America  high  temperatures  caused  some  buildings  to  be 
undermined  from  fast  melting  snow  footings.  Tunnel  to  the  Geomagnetic 
Observatory  most  affected.  Repacked  with  snow. "21 

"A  definite  drainage  problem  is  foreseen  at  ATROPFAC.  Hugh  drifts 
and  waste  water  pumped  from  the  powerhouse  is  ponded  by  the  powerhouse. 
Constant  ditching  will  be  necessary  this  spring . "6 

EARTH  TREMORS 

McMurdo 


On  the  29th  of  April  1956,  earth  tremors  were  felt  and  they  were 
of  such  duration  as  to  prevent  the  bubble  in  the  theodolite  from  settling 
down  over  a  ten  minute  period.  As  no  heavy  equipment  was  operating  in 
or  nearby  the  camp.  Mount  Erebus  was  given  credit.  On  6  May  another 
marked  earth  tx'emor  was  felt  in  camp. 

South  Pole 


On  21  November  1956,  a  very  greet  tremor  was  felt  rolling  past 
the  camp  from  grid  northeast  to  southwest.  The  tremor  was  so  great  that 
all  personnel  sprang  from  their  tents  thinking  that  the  C-124  had  crash- 
landed  adjacent  to  the  camp. 

AEROLOGICAL  STAFFING  AND  EQUIPMENT 

Personnel  Requirements 

Hallett 

The  aerological  personnel  at  Hallett  Station  were  required  to  work 
an  average  of  12  to  14  hours  daily.  This  work  period  was  often  increased 
by  camp  duties.  During  the  fly-in  period,  the  work  load  was  again 
increased . 
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It  is  recommended  that  through  coordination  between  the  Navy  Weather 
Service  and  the  USNC/IGY,  the  station  allowance  should  be  increased  to 
five  meteorological  personnel.  This  would  reduce  the  work  to  an  accept¬ 
able  daily  load  and  provide  sufficient  manpower  to  allow  a  continuous 
meteorological  program  in  the  event  of  accident  or  sickness  to  personnel 
concerned. 

Ellsworth 

Aerol ogical  personnel  were  experienced  enough  to  handle  most  aero- 
logical  problems;  technical  difficulties  with  electrical  equipment  were 
adequately  taken  care  of  by  the  electronics  technician. 

Equipment 

Rawin  Set  AN/GMD-lA 

The  automatic  radiosonde  tracking  device  was  in  its  second  year  of 
use  at  McMurdo.  No  ascensions  were  missed  due  to  equipment  failure.  The 
gear  was  located  on  the  roof  of  the  aerology  building  using  the  shelter 
(V16AN-S78U)  designed  for  it.  The  shelter  withstood  winds  up  to  94  mph 
with  no  harmful  effects.  Ducts  from  the  Jet  heater  located  in  the  office 
were  kept  on  the  gear,  but  since  this  was  insufficient  heat,  the  gear 
was  left  in  standby  when  not  in  use. 

Occasionally  the  power  supply  source  dropped  below  95  volts  resulting 
in  overloads,  but  upon  throwing  the  reset  switch  the  gear  returned  to 
normal.  After  installing  a  booster  cable  from  the  communication  building 
it  was  possible  to  keep  a  normal  115  volts. 

At  Ellsworth,  during  extremely  low  temperatures,  and  due  to  inadequate 
heating  of  the  dome,  over-loading  occurred.  The  instrument  functioned 
satisfactorily  in  temperatures  ranging  from  -40  F  to  the  highest  tempera¬ 
ture  of  +30  F.  The  instrument  was  kept  constantly  in  a  standby  status 
to  utilize  the  heat  produced  by  the  tubes.  This  instrument  is  used  in 
conjunction  with  radiosonde  receptor  AN/FMQ-2A  which  records  on  a  paper 
roll  the  elevation  and  horizontal  angles  observed  by  the  instrument. 

AN/GMR- IB  Automatic  Radiosonde  Tracking  Device 

The  performance  of  the  AN/GMB-lB  upper  air  sounding  apparatus  was 
considered  very  good  at  Wilkes.  No  upper  air  soundings  were  missed  be¬ 
cause  of  equipment  failure  and  only  one  upper  wind  sounding  was  missed 
for  this  reason.  This  failure  was  in  the  time  print  unit  of  the  control 
recorder.  Use  of  a  stop  watch  enabled  completion  of  the  upper  air  pro¬ 
gram.  Considerable  difficulty  was  experienced  with  the  3023  thyratron 
tubes  early  in  the  program.  In  November  on  the  recommendation  of  the 


59 


ETC,  the  meter  reading  for  sensitivity  adjustment  was  reduced  from  .7  ma 
to  .6  ma.  Thereafter  only  one  failure  was  experienced  in  January  1958. 

The  location  of  the  AN/GMB-lB  antenna  could  be  considerably  improved 
at  Wilkes.  After  beginning  the  program,  it  was  found  that  whenever 
nearby  radio  transmitters  were  operated  the  recorder  trace  would  become 
very  erratic  and  unusable.  Radiomen  were  therefore  instructed  to  refrain 
from  using  transmitters  while  soundings  were  in  progress.  This  condition 
was  later  corrected  by  connecting  the  radio  transmitters  to  a  Vee  antenna. 
The  effect  of  the  radio  masts  on  the  accuracy  of  the  upper  air  soundings 
was  checked  by  a  USWB  Meteorologist,  using  a  theodolite  and  was  not 
judged  by  him  to  be  great  enough  to  necessitate  relocating  the  antenna. 

It  is  recommended,  however,  that  future  installations  of  the  AN/GMB-lB 
antennas  be  as  far  from  radio  transmitting  equipment  as  practicable. 

Radiosonde  AN/ AMT -4 

These  instruments  operated  satisfactorily  at  Hallett.  A  few  troubles 
of  an  insignificant  nature  were  encountered  with  any  other  standard  in¬ 
strument  furnished.  Routine  electronic  maintenance  kept  the  rawin  set 
and  its  component  part,  AN/GMD-lA,  operating  satisfactorily.  This 
tracking  set  was  located  on  the  roof  of  the  mess  hall.  It  was  not  neces¬ 
sary  to  build  a  tower. 

Radiosonde  AN/AMT-4A 

The  complete  unit,  consisting  of  the  modulater,  transmitter,  tempera¬ 
ture,  and  humidity  elements,  was  installed  at  Ellsworth.  Less  than  one 
percent  of  these  instruments  were  rejected  due  to  malfunctioning. 

Radiosonde  AN/AMT-4B 

McMurdo  rejected  very  few  of  these  instruments.  While  first  checks 
sometimes  resulted  in  rejection,  second  checks  were  made  showing  the 
instrument  to  check  out.  The  temperature  support  arms  on  this  instrument 
proved  much  more  reliable  than  the  AN/ AMT- 4 A  as  only  two  releases  with 
no  temperature  signal  could  be  traced  to  broken  temperature  elements. 

These  occurred  with  winds  at  40  to  58  mph. 


The  radiosondes  supplied  to  Wilkes  which  were  manufactured  by 
Molded  Insulation  Company,  Philadelphia,  Pa.,  proved  to  be  of  very  poor 
quality.  During  the  period  14  March  to  31  December  1957,  12  percent 
of  all  radiosondes  tested  were  rejected  because  they  did  not  baseline 
satisfactorily.  During  this  same  period  15  soundings  were  terminated 
because  of  flight  equipment  failure.  In  addition  second  releases  were 
necessary  on  numerous  occasions  because  of  flight  instrument  failure 
at  low  altitudes.  The  construction  of  these  instruments  was  such  that 
it  was  quite  difficult  to  make  a  second  baseline  check  when  necessary. 


60 


The  commutator  bar  on  most  of  the  instruments  was  very  uneven  and  often 
three  to  five  or  more  temperature  contacts  would  be  missing  during  a 
sounding.  It  is  recommended,  therefore,  that  equipment  of  anothef 
manufacturer  be  supplied  if  available.  The  baseline  check  set  greatly 

interfered  with  nearby  communication  receivers.  No  satisfactory  solution 
was  ever  found  for  this  problem.  y  solution 

Radiosonde  Recorder  AN/TMQ-5A 

Wil\t?r  months  the  temperatures  aloft  became  so  cold  at 
McMurdo  that  the  ordinate  values  on  the  recorder  went  below  5  on  each 
ascension  and  occasionally  to  less  than  3  ordinates.  This  resulted 
in  a  very  shaky  trace  unless  the  sensitivity  was  reset.  It  was  not 

^i“ei:s°sSt^1.SenSltiVlty  E°  th8t  1C  ”°“ld  ’5  --‘nates 

Voltage  requirements  for  the  gear  are  from  105  to  125  volts  but 
the  gear  would  operate  satisfactorily  down  to  about  95  volts.  Several 
times  during  the  early  part  of  the  year  the  voltage  would  drop  below 

5  volts  and  at  this  time  the  pen  arm  would  fail  to  drop  down  onto  the 
paper . 

The  TMQ  recorder  performed  very  well  at  Wilkes.  The  onl  fault 
o  be  found  is  the  ballpoint  pens.  Three  were  used  in  11  months  of 
peration.  A  number  of  traces  were  very  poor  because  of  them. 

rawinALf1iM/rMnh1Atat:i0n  ^  inStrument  worked  in  conjunction  with 
awin  set  AN/GMD-lA  and  radiosonde  receptor  AN/FMQ-2A.  Uninterrupted 

pressure,  temperature  and  humidity  data  is  recorded.  The  only  difficulty 

50  J  instrument  occurred  with  a  drop  in  power  below 

cycles  at  which  time  the  pen  arm  would  not  reach  the  right  hand  high 
and  low  reference  marks  on  the  paper  roll.  One  or  two  soundings  were 
incomplete  because  the  rolls  did  not  have  the  stated  number  of  120  feet 
This  resulted  in  the  loss  of  valuable  information. 

Wind  Measuring  Set  AN/PMQ-3A 

This  was  occasionally  used  at  McMurdo  and  was  the  standard  wind 
measuring  set  at  Liv  camp.  No  maintenance  problems  occurred.  Ellsworth 

Ufed.thlf  hand-type  instrument  extensively  during  the  construction 

t  V1HU?  k"8  °f  Wind  direction  and  force,  pressure,  tempera¬ 

ture  and  humidity  can  be  obtained.  The  traverse  party  was  supplied  with 

field  readin8S  Were  0btained-  NO  problems 
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Wind  Measuring  Set  AN/UMQ-5 

A1 though  this  is  a  field  unit,  it  was  used  as  a  permanent  instal- 

no  diffJcultiSW°In  °riefated  and  Put  into  operation  it  presented 

if ficulty.  An  auxiliary  unit  for  making  a  permanent  record  on  a 

paper  roie  was  cut  into  the  circuit.  Some  turbulance  caused  by  camp 
building  was  noted  with  winds  under  17  mph.  This  situation  gradually 
corrected  itself  as  the  snow  drifted  to  the  top  of  the  buildings  and 
eliminated  the  turbulence. 

Wind  Measuring  Set  AN/UMQ-5B 

.  ^  t^an®m-j-tter  at  McMurdo  was  located  alongside  the  thermoscreen 

nd  secured  with  guy  wires  which  required  occasional  checking  as  they 
wou  come  loose.  No  other  maintenance  problems  were  encountered  here. 

Recorder  RD-108/UMQ-5 

M  3hi l  Wil!d  direction  and  velocity  recorder  had  an  outage  of  one  day 
at  McMurdo,  due  to  equipment  failure.  The  failure  was  due  to  a  power 
surge  which  burned  out  the  synchro. 

Balloons 


McMurdo  A  large  number  of  Marshall  r  bber  Company  500-gram  balloons 
were  available  at  McMurdo  but  only  a  few  oi  these  were  used,  and  only 
unng  periods  of  calm  or  light  winds  due  to  the  weak  necks. 

Day  and  night  sounding  balloons  manufactured  by  the  Molded  Latex 
Company,  were  used  from  January  to  November  1957.  From  January  through 
February,  day  sounding  balloons  were  used  with  average  (ascent)  heights 
of  between  sixty  to  sixty-five  thousand.  These  were  hung  up  in  the 
o  ficc  near  the  heater  for  V\  hours  before  inflation.  Previous  to  this 
ey  were  stored  inside  for  a  few  days.  In  March  1957  all  balloons  on 
hand  were  stored  on  shelves  built  a  foot  below  the  overhead  to  keep  the 
balloons  at  a  temperature  between  65  and  75  degrees.  But  the  humidity 
was  between  15  and  20  percent  which  resulted  in  the  balloons  drying  out. 
During  March,  with  the  winter  night  setting  in,  night  sounding  balloons 
were  put  into  use  with  heights  remaining  the  same  for  a  couple  of  weeks. 
From  March  on,  day  sounding  balloons  were  used  only  during  periods  of 
lgh  winds  when  it  was  impossible  to  release  the  larger  night  sounding 
balloon.  It  was  almost  impossible  to  get  above  50,000  feet  with  the 
ay  sounding  balloon  and  frequent  bursts  occurred  around  30  000  feet 
Heights  began  to  drop  again  by  the  middle  of  March,  so  the  five  minute  hot 
water  treatment  replaced  the  dry  heat  method;  but  results  remained  the 
same.  Alcohol  and  gasoline  were  used  next.  The  balloon  was  soaked  in 
eit  er  alcohol  or  gasoline  for  one  minute  before  inflation.  The  liquid 
was  not  heated,  but  used  as  it  was  when  brought  in  from  outdoors.  Heights 
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remained  above  60,000  feet  until  April,  then  began  to  fall  off  again. 

At  this  time  diesel  fuel  was  tried  and  results  were  so  good  that  it 
was  used  until  November.  The  balloon  was  soaked  in  warm  diesel  for 
five  minutes  just  before  inflation.  About  a  quart  of  diesel  fuel  was 
nserted  inside  the  balloon  and  using  neoprene  gloves,  it  was  carefully 
shaken  until  the  inside  and  the  outside  of  the  balloon  was  entirely 
soaked.  It  is  very  important  not  to  lift  the  balloon  from  the  liquid 
while  there  is  liquid  inside  the  balloon  as  this  weakens  the  balloon. 

the  dlesel  was  heated  to  around  75  degrees,  but  as  temperatures 
aioft  became  colder  the  temperature  of  the  diesel  had  to  be  increased 
to  obtain  the  same  results.  By  late  July  the  diesel  temperatures  were 
between  140  and  160  degrees.  In  August,  heights  began  to  drop  off  again 
so  the  temperature  of  the  diesel  was  slowly  decreased  and  was  down  to 
70  degrees  by  early  September.  In  November  it  was  necessary  to  switch 
back  to  alcohol  to  maintain  heights  above  60,000  feet.  The  alcohol 
was  used  at  65  to  75  degrees. 

Reels  were  used  with  every  release  at  McMurdo  as  all  releases  were 
made  by  one  man.  When  it  was  possible  to  observe  the  balloon  for  a  length 

of  time  it  was  frequently  noted  that  the  reel  failed  to  unwind  after  the 
release. 


The  shroud  was  used  at  McMurdo  only  when  the  wind  was  blowing  into 
the  doorway.  But  when  it  was  used  it  was  always  too  small  even  for  the 
day  sounding  balloon.  This  was  due  to  the  method  used  to  condition 
balloons  which  resulted  in  larger  balloons  than  normal.  For  this  type 
of  conditioning  a  shroud  at  least  25  percent  larger  should  be  made  available. 

Hallett.  Two  types  of  500-gram  radiosonde  balloons  manufactured  by 
Molded  Latex  Company  and  Dewey  Almy  Company,  were  furnished  Hallett.  The 
Dewey  Almy  balloons  were  not  used  until  early  spring,  but  with  their  usage 
the  average  height  reached  on  ascent  increased  approximately  7000  feet 
over  ascents  made  with  Molded  Latex  balloons.  This  difference  in  height 
is  not  attributed  directly  to  the  quality  of  the  product,  as  warmer 
temperatures  aloft  and  other  factors  must  be  considered.  But  it  was 
believed  worthy  of  mention.  All  balloons  were  conditioned  by  a  method 
developed  in  Antarctica,  which  was  to  soak  balloons  in  warm  diesel  oil, 
gasoline  or  alcohol  prior  to  inflation.  This  method  proved  very  satis¬ 
factory  in  improving  heights  over  the  standard  methods  recommended  in 
the  Manual  for  Rawinsonde  Observations. 

Wilkes .  Considerable  controversy  arose  during  the  year  among  the 
antarctic  bases  concerning  various  methods  of  balloon  conditioning. 

Wilkes  tried  hot  air,  hot  diesel  oil,  warm  gasoline  and  hot  water.  The 
diesel  oil  conditioning  process  was  used  during  August  and  the  first 
half  of  September,  but  nothing  was  apparently  gained  from  this  process 
and  it  was  considered  a  fire  hazard.  Tests  were  conducted  in  mid-September 
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using  the  hot  diesel  oil  method  and  the  hot  water  method,  and  the  hot 
water  method  was  used  exclusively  thereafter.  The  results  of  the  test 

?onMnued°Wf  °f  2000  ^  hlgher  With  the  hot  method. 

Continued  use  of  the  hot  water  method  resulted  in  Wilkes  assuming  the 

avfa§^  altitudes  of  the  U.  S.  bases  in  October  and  maintaining 
!e  remainder  of  the  year.  In  December  an  average  alti- 
tude  of  88,557  feet  was  obtained,  an  extremely  high  average  under  any 
conditions  It  is  recommended,  therefore,  that  all  soundings  released 
during  daylight  hours  be  conditioned  using  the  hot  water  method.  Further 

research  should  be  conducted  to  determine  the  correct  method  for  winter 
darkness. 

EUsworth.  Molded  latex  balloons  were  used  exclusively  at  Ellsworth 
These  were  conditioned  in  a  tinfoil-lined  hotbox  using  a  100-watt  bulb. 
During  the  winter  night  the  balloons  were  dipped  in  hot  diesel  fuel. 

e  ipping  process  was  terminated  upon  reappearance  of  the  sun.  Shrouds 
were  used  at  Ellsworth  to  facilitate,  release  and  protect  balloons  in 
high  winds.  The  shrouds  issued  were  too  small,  especially  during  the 
period  when  the  balloons  were  soaked  in  diesel  oil  and  expanded  a  third 
again  their  normal  primary  inflation  size.  An  adequate  supply  of  helium 
was  furnished  at  Ellsworth  and  was  used  exclusively  until  the  hydrogen 
generator  was  assembled.  The  only  difficulty  with  the  use  of  helium 
was  the  type  of  hose  furnished.  The  hose  was  pure  rubber  and  became 
rittle  in  the  extremely  low  temperatures .  Recommend  the  type  used  with 

acetylene  equipment.  This  type  retains  its  elasticity  in  the  lowest  of 
temperatures . 

were  encountered  with  the  Gill  hydrogen  generator 
ft  Ellsworth  but  there  was  trouble  with  moisture  getting  into  the  bal¬ 
loon  until  the  following  method  of  draining  was  discovered.  As  the 
balloon  lift  equals  the  weight  of  the  attached  weights,  let  the  balloon 
receive  a  little  more  gas.  Leaving  the  outlet  valve  open,  throw  the 
rain  and  flushing  lever  as  rapidly  as  possible.  The  resulting  flushing 
action  pulls  gas  and  water  from  the  balloon  back  into  the  filling  hose 
and  machine.  The  outlet  valve  is  closed  and  the  water  is  no  longer  in 
he  balloon.  This  reverse  action  takes  only  a  few  seconds  and  only  the 
excess  gas  and  water  is  pulled  from  the  balloon. 

Hydrogen  Generator  RS52A 

McMurdo.  At  McMurdo,  the  generator  is  located  in  the  rear  of  the 
inflation  shelter.  The  heat  source  to  keep  the  generator  warm  was  kept 
in  another  building  with  the  heat  fed  into  the  inflation  shelter  through 
ucts.  Without  heat  it  was  possible  to  generate  gas  when  the  surrounding 
temperature  was  as  low  as  20  F,  but  below  this  it  was  not  possible  to 
turn  the  controls.  When  there  was  a  failure  of  the  heat  source,  bottled 
helium  was  used  instead  of  forcing  the  controls  on  the  generator.  Another 
hazard  encountered  when  attempting  to  generate  gas  with  temperatures  below 
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20  F  was  ice  forming  inside  the  generator.  When  generation  caused  tem¬ 
peratures  inside  the  generator  to  rise  enough  to  melt  the  ice,  there 
was  a  rapid  increase  in  pressure  which  ruptured  the  safety  diaphram  or 
blew  off  the  radiator  cap. 

It  was  possible  to  make  two  charges  in  succession  with  no  large 
increase  in  temperature,  but  if  a  third  charge  was  made  the  temperature 
would  increase  to  150  F  and  the  heat  would  cause  the  rubber  in  either 
the  balloon  or  the  rubber  neck  used  in  the  inflation  kit  to  melt.  If 
the  heat  was  turned  off,  and  the  generator  allowed  to  cool  for  about  half 
an  hour  after  the  second  charge,  it  was  then  possible  to  make  a  third 
charge.  Usually  this  was  not  practical  because  of  weather  conditions  or 
time  limitations. 

Frequently  there  was  a  large  amount  of  water  in  the  balloon  that 
had  condensed  from  the  steam  that  was  mixed  with  the  gas.  A  tractor 
filter  was  obtained  from  the  garage  and  attached  to  the  cold  outlet. 

This  allowed  the  gas  and  steam  mixture  to  enter  the  filter  at  the  top 
where  practically  all  the  steam  condensed  and  settled  at  the  bottom, 
allowing  the  gas  to  escape  through  another  opening  at  the  top.  After  the 
charge  was  completed,  a  cap  at  the  bottom  of  the  filter  was  removed  allow¬ 
ing  the  water  to  drain  out. 

Hallett.  This  generator  operated  very  satisfactorily  at  Hallett. 

The  only  recommendation  is  for  an  increase  in  the  allowance  of  the  poly¬ 
ethylene  inflation  hose  furnished.  In  most  cases  a  longer  section  of 
this  hose  would  be  suitable. 

Aluminum  Chips  and  Caustic  Soda 

McMurdo.  Many  of  the  cans  of  aluminum  chips  were  damaged  in  ship¬ 
ment  resulting  in  snow  seeping  into  the  cans.  Each  can  was  checked  when 
it  was  brought  inside,  and  if  snow  was  found  in  the  can  it  would  be  neces¬ 
sary  to  remove  it.  Otherwise  the  snow  would  melt,  resulting  in  premature 
generation  during  the  mixing  of  the  chemicals.  This  was  not  possible  when 
the  heat  was  left  off  between  charges,  but  with  the  heat  left  on  it  is 
possible . 

All  of  the  caustic  soda  shipped  for  Deep  Freeze  I  was  usable,  while 
only  sixty  to  seventy  percent  of  the  Deep  Freeze  II  shipment  was  usable. 
Moisture  in  the  containers  resulted  in  solidification  of  the  caustic 
soda.  Most  of  this  was  so  hard  that  it  was  impossible  to  break  it  up. 

Wilkes .  The  aluminum  chips  were  received  at  Davisville,  Rhode 
Island,  in  cans  of  different  sizes.  This  made  it  extremely  difficult  to 
palletize  them  for  shipment.  Several  of  the  pallets  were  broken  and  a 
large  quantity  of  the  aluminum  chips  was  lost  by  the  time  they  arrived 
at  Wilkes.  Fortunately  sufficient  aluminum  remained  to  complete  the 
program. 
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Hygrothermograph 


Me Mur do.  The  temperature  portion  of  this  instrument  proved  to  be 
reliable  to  within  three  or  four  degrees  at  all  ranges  of  temperatures 
encountered  (-40  F  to  +40  F) .  The  humidity  trace  was  reliable  at  tem¬ 
peratures  above  15  F,  unreliable  between  0  F  and  15  F,  and  at  temperatures 
below  0  F  the  humidity  element  failed  to  work  entirely. 

When  first  put  into  operation  new  clocks  would  freeze  within  a  few 
minutes.  In  order  to  overcome  this,  new  clocks  were  taken  apart  and 
soaked  in  alcohol  for  a  few  hours  and  then  thoroughly  dried.  After  this 
process,  no  trouble  was  encountered  and  the  clocks  kept  good  time  through 
all  ranges  of  temperatures  encountered. 

It  was  very  difficult  to  obtain  a  continuous  trace  due  to  blowing 
snow.  From  April  until  November  almost  every  trace  had  some  missing  data 
due  to  snow  getting  inside  the  instrument.  The  snow  would  make  the  ink 
run,  resulting  in  a  very  wide  trace,  and  during  high  winds  the  inside 
of  the  instrument  would  be  entirely  filled  with  snow,  at  which  time  the 
instrument  would  be  brought  inside  to  be  cleaned.  This  resulted  in  loss 
of  trace  for  a  few  hours  as  the  instrument  would  have  to  be  thoroughly 
dried  out  before  putting  it  back  in  the  instrument  shelter.  Purple  ink 
was  used  during  the  entire  period  and  this  proved  very  satisfactory. 

In  order  to  keep  snow  out  of  the  instrument  and  obtain  a  continuous 
trace,  it  is  recommended  that  a  cover,  possibly  of  nylon  or  other  such 
material,  be  used  to  cover  the  instrument  during  periods  of  blowing 
snow.  This  will  probably  result  in  a  temperature  lag,  but  this  would 
be  better  than  no  trace  at  all. 

Hallett .  The  hygrothermograph  did  not  operate  in  cold  temperatures 
at  Hallett  due  to  the  use  of  heavy  clock  oil  which  caused  the  clock  to 
stop.  This  condition  was  eliminated  by  washing  the  clock  in  95  percent 
grain  alcohol.  The  humidity  element  of  this  instrument  is  not  considered 
the  best  for  the  low  temperatures  of  the  antarctic.  The  element  was 
considered  reliable  only  at  temperatures  above  20  F.  During  periods  of 
high  winds  and  blowing  snow,  it  was  necessary  to  remove  the  hygrothermo¬ 
graph  from  the  thermoscreen  as  snow  would  get  inside  the  instrument,  and 
this  caused  the  entire  temperature  humidity  trace  to  be  rendered  useless. 

Ellsworth .  Outside  exposure  proved  unsuccessful  at  Ellsworth.  The 
range  of  the  chart  was  from  10  F  to  110  F,  and  the  humidity  measured 
0  to  100  percent.  Weddell  Sea  temperatures  ranged  from  30  F  to  -64  F. 
Consistent  high  winds  and  blowing  snow  fouled  the  pen  arm,  hair  element 
and  clock  works.  Psychrometric  readings  were  relied  on  for  humidity 
information. 
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Thermograph 

The  thermograph  located  at  McMurdo  was  usually  accurate  to  within 
two  degrees  and  would  continue  to  record  for  hours  after  the  hygrothcr.no- 
graph  failed  due  to  blowing  snow.  However,  during  periods  of  very  heavy 
blowing  snow  this  instrument  would  also  fail  to  record.  The  clock  was 

treated  in  the  same  manner  as  the  hygrothermograph  clock  with  the  same 
results. 

Theodolite 

Used  at  Beardmore  in  temperatures  down  to  -30  F  with  no  maintenance 
problems . 

Theodolite  -  Shore  Type 

The  dome  in  Aurora  tower  at  Ellsworth  was  utilized  and  a  permanent 
stand  was  constructed.  Conditions  were  such,  however,  that  if  a  Rasonde 

flight  was  rendered  impossible,  the  ceiling  and  visibility  rendered  the 
theodolite  useless. 

Microbarograph 

Used  at  McMurdo  and  Beardmore  with  no  maintenance  problems. 

Mercurial  Barometer 

Two  of  these  were  set  up  in  the  aerology  building  at  McMurdo.  No 
maintenance  problems. 

Aneroid  Barometer 

Used  at  Beardmore.  No  maintenance  problems. 

Thermometers 

An  ample  supply  of  Navy  issue  thermometers  were  available  at  McMurdo 
but  their  low  range  was  too  high  to  be  useful  during  the  winter  months. 
Standard,  maximum  and  minimum  thermometers  were  available  with  the  tem¬ 
perature  range  desired  but  no  corrections  were  furnished  with  these  and 
some  were  found  to  be  in  error  up  to  five  degrees.  By  making  numerous 
comparisons  it  was  possible  to  obtain  corrections.  It  was  very  important 
to  get  these  corrections  as  accurate  as  possible  because  the  slightest 
error  at  very  cold  temperatures  results  in  a  very  large  difference  between 
the  indicated  and  the  true  humidity  and  dew  point. 

The  wick  of  the  wet  bulb  thermometer  was  kept  coated  with  a  thin 
coating  of  ice  and  by  using  care  in  reading  the  thermometers,  fairly 
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consistent  dow  points  and  humidities  were  obtained.  The  temperature 
would  fluctuate  as  much  as  twenty  degrees  in  a  few  minutes.  Occasionally 
the  wet  bulb  reading  would  be  higher  than  the  dry  bulb.  This  occurred 
when  the  temperature  was  decreasing  rapidly  and  the  wet  bulb  was  lagging 
behind  the  dry  bulb  temperature.  During  these  periods  a  second  reading 
was  made  after  the  temperature  became  steady. 

The  standard  Navy  aerological  thermometers  were  sufficient  at 
Hallett  and  operated  well  within  their  range.  Most  of  the  special  low- 
range  thermometers  furnished  were  shipped  as  standard  cargo,  consequently 
they  were  subjected  to  temperatures  well  above  their  range,  which  is 
believed  to  have  caused  some  error. 

Adequate  for  middle  ranges  of  temperature  -30  F  to  30  F  at  Ellsworth. 
Extreme  temperatures  were  obtained  by  using  alcohol  filled  minimum 
thermometers.  Humidity  evaluations  were  dispensed  with  below  -40  F. 

Check  Set 

At  McMurdo  the  location  of  the  salt  tray  resulted  in  spilling,  which 
cut  down  the  life  of  the  relays  directly  under  the  salt  tray.  Placing 
the  salt  tray  on  the  floor  eliminates  this,  but  instruments  required 
slightly  longer  exposure  before  baseline  checks  due  to  humidity  inside 
the  buildings  averaging  15  to  20  percent. 

Thermoscreen 

Not  constructed  at  McMurdo  because  the  louvered  sides  permitted 
blowing  snow  to  enter  the  shelter,  necessitating  a  thorough  brushing  out 
after  every  storm. 

Battery 

McMurdo .  Terminations  due  to  fading  signals  were  held  to  the  minimum 
and  these  were  due  to  distance  as  one  instrument  was  tracked  to  a  slant 
range  of  365  miles,  and  another  was  tracked  for  more  than  four  hours.  The 
battery  was  filled  with  water  and  allowed  to  set  for  one  minute  and 
then  emptied  and  shaken.  After  setting  for  ten  minutes  it  was  again 
shaken.  The  method  that  proved  to  be  the  best  for  removal  of  all  water 
from  the  battery  was  to  squeeze  it  after  shaking  it.  While  the  battery 
did  not  look  usable  after  squeezing,  it  resulted  in  long  hours  of  service. 

Ellsworth .  These  were  well  protected  in  metal  containers  and  failures 
occurred  in  less  than  one  percent.  In  some  cases  rough  handling  in  ship¬ 
ment  caused  the  stiff  internal  dividers  to  pierce  the  waterproof  outer 
casing.  This  damage  was  remedied  with  the  use  of  masking  tape. 
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Sect  ion  ill 


COMMUNICATIONS 

RADIO 

General  Conditions 


Communications  for  the  seven  U.  S.  antarctic  stations  were  handled 
by  two  separate  major  networks.  The  first  network  was  the  U.  S.  Naval 
Communications  System  which  connected  the  six  U.  S.  Naval  IGY  Stations 
with  McMurdo.  Me Mur do  is  connected  in  turn  with  the  Naval  Communications 
Station  at  Balboa,  Canal  Zone,  for  introduction  of  traffic  into  the 
normal  navy  channels.  The  second  network,  called  the  Mot  her- Daugh ter 
Network,  was  international  in  scope  and  provided  the  weather  communica¬ 
tions  channels  from  all  U.  S.  and  foreign  antarctic  stations  to  the  IGY 
Weather  Central  at  Little  America. 

Communications  Central  for  the  U.  S.  Naval  Support  Units  in  the  ant¬ 
arctic  was  located  at  McMurdo.  All  weather  data  from  the  over  forty  U.  S. 
and  foreign  antarctic  IGY  stations  passed  through  McMurdo  in  the  Mother- 
aughter  Network.  All  traffic  between  Antarctica  and  New  Zealand  or  the 
United  States  passed  through  McMurdo.  The  majority  of  all  messages  be¬ 
tween  the  U-  S.  antarctic  bases,  including  ComNavUnits  Antarctica  traffic, 
passed  through  McMurdo. 

However,  the  Command  Headquarters  of  ComNavUnits  Antarctica  (now 
ComAntarctic  Supp  Act),  the  scientific  headquarters  of  the  Deputy  Chief 
Scientist  and  the  Antarctic  IGY  Weather  Central  were  all  located  at  Little 
America..  The  result  was  that  all  traffic  entering  or  leaving  the  antarc¬ 
tic  continent  and  the  majority  of  traffic  among  U.  S.  bases  on  the  con¬ 
tinent  was  required  to  pass  through  Little  America  as  well  as  McMurdo. 
There  was  a  concomitant  duplication  of  traffic  handling. 

During  the  antarctic  summer,  air  operations  control  and  Navy  Weather 
Central  were  located  at  McMurdo.  Associated  traffic  between  ComNavUnits 
Antarctica  and  ComNavSupFor  Antarctica  was  passed  back  and  forth  between 
Little  America  and  McMurdo;  there  was  also  a  great  need  for  rapid  handling 
of  weather  data  and  flight  advice  between  both  stations. 
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The  First  year's  operations  in  the  antarctic  established  McMurdo  and 
Little  America.  Communications  presented  difficult  problems  due  to  types 
and  quantity  of  equipment  available  and  personnel  backgrounds  for  tech¬ 
nical  planning  and  installation.  Antarctic  Communications  Central  was 
originally  planned  to  be  located  at  Little  America,  where  command  and 
I  GY  headquarters  and  the  Antarctic  I  GY  Weather  Central  were  to  be  located. 
This  logical  location  of  "command  and  communications"  together  was  changed 
early  in  1956,  and  McMurdo  was  designated  Communications  Central.  Al¬ 
though  this  change  may  have  been  justified  for  several  reasons,  it  caused 
a  considerable  multiplication  of  the  communications  work  load  and  increased 
the  difficulties  of  coordinating  Weather  Central  and  navy  communications 
efforts.  Throughout  the  year  1957j»  Little  America  received  inquiries 
from  many  of  the  foreign  stations  indicating  confusion  concerning  the 
split  of  Communications  and  Weather  Centrals  and  repeated  requests  from 
some  stations  to  pass  traffic  directly  to  Little  America. 

In  the  antarctic  summer  1956-1957,  Pole,  Byrd,  Wilkes,  Ellsworth  and 
Hallett  stations  were  added,  and  again  communications  effectiveness  was 
influenced  by  the  conditions  under  which  technical  and  operational  plan¬ 
ning  was  carried  out,  by  shortages  of  spare  parts,  types  of  equipment, 
and  by  short  personnel  allowances.  In  October  of  1956  a  communications 
expert  from  CNO  reviewed  the  communications  situation  and  recommended 
major  equipment  and  personnel  augmentations  which  were  effected  by 
December  of  the  same  year.  The  additional  equipment  and  personnel 
greatly  improved  the  communications  capabilities. 

The  successful  performance  of  the  antarctic  communications  instal¬ 
lations  was  made  possible  only  by  the  tireless  ingenuity  of  the  wintering- 
over  ET's  and  RM's  who  learned  as  they  went.  However,  the  efficiency  of 
all  the  bases  would  have  been  considerably  improved  if  there  had  been 
prior  expert  planning  of  the  antenna  farms  and  equipment  installations, 
or  by  the  emp 1 oymen t  of  specially  trained  design-installation  teams  i n 
the  field. 

Routine  Communications 

A  thorough  study  of  the  best  working  frequencies  for  contacts  with 
different  parts  of  the  antarctic  or  for  contact s  ou tside  of  the  antarctic 
for  various  seasons  and  times  of  the  day  was  not  undertaken.  Some 
generalizations  were  made  on  the  basis  of  experience  on  communications 
with  stations  frequently  contacted.  Because  of  low  interference  and 
excellent  radiation  characteristics,  6708  kcs  was  phenomenally  successful 
for  communications  with  all  antarctic  stations  up  to  2,000  miles.  The 
4- me  f  r eq  uenc i es  with  occa  s i ona 1  shifts  to  9  mes  we  re  generally  supe  r i o  r 
for  year-round  RATT  operation  between  Little  America  and  McMurdo.  Tests 
around  20  mes  were  conducted  inconclusively  between  Little  America  and 
Balboa  in  June  1957,  until  the  circuit  was  discontinued.  ComNavlInits 
Antarctica  directed  McMurdo  to  continue  them  on  a  noninterference  basis 
with  normal  operation  and  to  report  significant  results. 
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On  many  occasions,  communications  were  found  to  be  spotty.  It  would 
be  possible  to  copy  one  station  but  not  a  second  at  a  given  time,  and 
then  an  hour  later  the  situation  would  be  reversed.  Balboa  reported 
being  able  to  copy  McMurdo  and  Little  America  radio  teletype  signals  at 
times  when  the  Balboa  (50-kw)  signal  could  not  even  be  heard  in  the  ant¬ 
arctic.  At  other  times  it  was  possible  to  copy  Balboa  perfectly  when  the 
antarctic  signal  was  poorly  received.  On  several  occasions,  it  was  pos¬ 
sible  for  Little  America  to  work  Balboa  when  Balboa  was  working  McMurdo, 
but  it  was  impossible  to  work  McMurdo  from  Little  America.  A  considerable 
amount  of  traffic  was  passed  between  Little  America  and  McMurdo  via  Balboa. 
It  seemed  that  at  one  time  or  another  all  of  the  permutations  of  possible 
combinations  of  conditions  actually  occurred.  Because  of  the  frequent 
occurrence  of  these  seeming  inconsistencies,  antarctic  communications 
should  be  designed  to  operate  with  the  utmost  possible  flexibility. 


Bl ackou  ts 


Communications  blackouts  are  loosely  defined,  and  are  usually  con¬ 
sidered  to  be  in  effect  in  the  antarctic  when  there  is  a  loss  of  commun¬ 
ications  as  a  result  of  ionospheric  or  geomagnetic  causes  In  approximately 
the  4-  to,  20- me  range.  Blackouts  are  usually  preceded  and  followe  d  by 
brief  or  prolonged  periods  of  unsettled  propagation  conditions,  during 
which  signals  may  be  heard  but  the  passage  of  traffic  is  only  possible 
for  short  periods  because  of  weak  or  widely  fluctuating  signal  strengths. 
Blackouts  do  not  affect  ground-wave  communications  over  short  ranges  of 
5  to  15  miles,  but  they  do  seem  to  affect  low-frequency  communications 
over  long  distances.  It  was  often  noted  that  Indications  of  geomagnetic 
disturbance  would  precede  communications  difficulties  by  15  minutes  to 
2  hours.  lonosonde  recorder  indications  usually  only  confirmed  the 
presence  of  unsettled  conditions. 

In  mid-May  1957>  Little  America  attempted  blackout  propagation  studies 
by  advising  McMurdo  and  Radio  Balboa  that  Little  America  would  transmit 
for  the  first  15  minutes  of  each  hour  on  one  of  three  frequencies 
(8975*5  ,  6708,  and  4703.5  kes) .  Each  frequency  was  employed  once  in 
every  three-hour  period.  The  frequencies  selected  comprised  the  widest 
range  that  crystallization  of  the  4310  transmitter  permitted.  The  goal 
was  to  determine  If  any  systematic  propagation  patterns,  as  a  function 
of  frequency,  could  be  determined  for  possible  use  In  a  general  Antarctic 
Communications  Blackout  doctrine.  Data  from  these  tests  were  limited, 
but  when  combined  with  other  observations  they  indicated  that  the  iono¬ 
spheric  conditions  change  too  rapidly  and  randomly  to  exploit  opportun¬ 
ities  for  the  expeditious  selection  of  frequencies  in  the  4-  to  1 6-mc 
range  during  disturbed  conditions.  It  was  determined,  however,  that  a 
most  profitable  area  of  emphasis  would  be  the  re-establishment  of  com¬ 
munications  in  a  minimum  of  (lost)  time  after  propagation  conditions 
would  permit. 


71 


a  dorJrlnf  r  'i0”  30 , SeP !,ember  ’957,  ComNavUnlts  Antarct lea  establ Ished 
n  ' n“  tU  ,c  employed  when  any  station  missed  two  nornal  schedules 

!r^t  C  Common  as  a  result  of  adverse  lonospher Its.  All  stations 
were  directed  to  net-control  (McMurdo)  for  15  minutes  on  the  hour  every 
ree  hours.  All  stations  were  reminded  to  employ  ship-shore  circuits7 

to  reaaTnrcon!?y\  ^  l5.*56'16^  that  thIs  Periodic  coordinated  attempt 
to  regain  contact  maximized  the  likelihood  for  success.  In  addition, 

America  fnd  McMurdo  were  directed  to  monitor  high,  low  and  very 
cant  resets  Tl  br.oadcast5>  Particularly  Balboa's  and  -eport  slgnlf- 
everv  Ihrel  h‘  McMu^d°  waf  a,so  directed  to  key  452  kes  for  15  minutes 
nrnl  hour®  a,?d  L,ttle  America  was  directed  to  listen.  These 

be  foundn|nWronM6  9ned  uncover  anV  characteristics  wh'ch  might  not 

more  eff^rtiv  utlne  opera^tons  and  which  might  provide  opportunities  for 
more  effective  communications  blackout  procedures. 

below5 kt  Va  lhete  teJtS’  ft  W3S  noted  that  LF  and  VI..F  signals 

b?'°",  5  k  u? ?  5®  Heard  °ften  at  times  when  aH  other  iF  and  HF 
signals  were  blacked  out. 

interference 

mpn,Tbe  sou'"c®s  of  'ocat  Interference  from  electrically  operated  equip- 
,  f  rfere  m  n  mIzed  as  quickly  as  possible-  and  corrected  whenever  feasible. 
Dartl^r6"?6  fu°m  thS  weather  broadcasts  was  annoying  most  of  the  time, 

U  ar  y  ^en  propagation  conditions  were  marginal.  This  situation 
mpr  considerably  with  the  instailation  of  mo-e  remote 
transmitting  antennas  and  of  dual-feed  Instead  of  singie-feod  antennas. 

^ben  hard  winds  with  blowing  snow  were  encountered,  there  was  a 

bursis  of  stable  ,eVeI.i"  the  receivers  and  there  were  occasional 

inrr^L  ^  £  caused  by  static  discharge.  This  interference  was 

e  d,  rfSMe  °%the  transmitters  were  keVed,  and  It  was  noted  also 
!  !nt^ference  from  the  ionosode  recorder  pulses  increased.  This 
resulted  in  the  operating  procedure  of  securing  the  RATT  transmitter  after 
each  transmission  If  the  difference  would  materially  assist  reception  ™d 
of  employing  different  receiving  antennas  at  times  even  though  the  gain 
was  lower.  The  possibility  of  Insulated  receiving  antennas  should  be  con- 
f°k  3  antarctIc  communications  installations.  Rarely  was  it 
p  sslbte,  however,  to  obtain  frequencies  with  low  outside  Interference. 

A  relatively  clear  channel  frequency  for  the  Antarctic  CW  Common  is 
sorely  needed. 

General  Recommendations 


«  °f  mom'tored  b I gh,  low  and  very  low  frequency  broadcasts, 

InTt  h  y  ®aJboa  s  >  shoul  d  be  undertaken  and  analyzed  in  a  systematic 
and  coherent  manner  In  succeeding  antarctic  operations. 
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Since  the  operational  readiness  of  naval  activities  In  the 
depends  upon  superior  communications.  It  Is  recormended  that  a 
s  ve  research  program  be  undertaken  In  the  field  of  antarctic 
tlons,  both  long  and  short  range,  and  that  It  be  administered 
appropriate  section  of  DNC  or  BuShlps. 


antarctic 
comprehen- 
commun I ca- 
by  an 


McMurdo 


Two  radiomen 
20  December  1955. 
tions  center  In  a 
This  unit  was  not 
task  force  sh I ps 
Only  vehicles  In 
with  the  center, 
several  men  aboar 
a  request  to  an  I 


larded  with  the  advanced  party  at  McMurdo  Sound  on 
At  Hut  Point  they  establ  Ished  a  temporary  communlca- 
two-man  hut,  using  a  hand-powered  AN/GRC-9  transceiver, 
powerful  enough  to  establ  Ish  voice  contact  with  the 
which  were  approximately  60  miles  north  of  the  camp, 
the  Immediate  vicinity  of  the  camp  were  In  voice  contact 
When  an  observation  plane  crashed,  seriously  Injuring 
d,  it  was  necessary  for  an  R5D  to  go  aloft  to  transmit 
ceb'eaker  for  medical  assistance. 


The  Installation  of  a  TBW  provided  sporadic  communications  with  the 
ships  by  late  Christmas  Day,  I955.  Because  of  limitations  of  this  unit 
and  limited  personnel  at  Hut  Point,  the  task  force  ships  guarded  air- 
ground  circuits.  Al v hough  the  signal  output  of  the  TBW  was  strong  enough 
to  be  received  upon  occasions  In  New  Zealand,  locaj  conditions  prevented 
Its  receipt  by  weasels  on  the  trail  between  shlpslde  and  the  camp.  One 
of  the  greatest  Inadequacies  during  this  period  was  the  Inability  of  Hut 
Point  to  come  up  on  ti  helicopter  circuit.  This  condition  and  the  lack 
o  direct  contact  with  vehicles  on  the  trail  hampered  off-loadlnq  and 
trail  operations. 


By  late  January  1956,  the  temporary  communications  center  was  relocated 
at  the  site  of  the  permanent  camp.  Two  ten-man  tents  were  jointed  together, 
a  p  ywood  deck  was  built,  a  more  reliable  power  source  was  provided,  and 
k  stove  vvas  added.  Although  the  permanent  communications 

building  was  erected  i^arly  In  February,  an  enormous  task  faced  the  small 
communications  staff.  The  outfitting  of  the  facility  required  complete 
checkage  of  all  equipment  prior  to  Installation.  One  of  the  most  difficult 
Mcn:^S,the  erect  I  >n  of  H  antenna  poles  and  Installation  of  rhomblcs. 
and  for  tiu/  ‘  thS  Ta,k  Force  communications  network  on  18  February  1956 

established  contact  with  Little  America. 


Not  until  late  Ma 
communications  contro1 
with  primary  stations 
additional  equipment  I 
was  begun.  Initial  ly, 
two  U.  S.  antarctic  bii 
foreign  stations  In  tf 
Russian  station,  Mirny 


ch  did  tnc  ?*~Murdo  radio  fully  assume  Its  duties  as 

nf°Ikthe  a?jarTUc‘  "s,n9  the  TBW,  contact  was  made 
e  world-wide  naval  cummunlcat  Ions  system.  As 
ecame  operational,  the  exchange  of  aerologlcal  data 
this  service  Involved  Weather  Wellington  and  the 
ses.  Later,  service  was  expanded  to  Include  three 

•  !:  "  the  Australian  station,  Mawson;  the 

.  and  the  French  station.  Point  Geologle. 
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Initial  equipment  Instal  lat  Inn  wo.  <  , 

lack  of  test  equipment,  no  stock  svstem  |nH  ^  ei^u,Pment  failures,  a 
components  that  were  Interchangeable  In  the^iH  y,ns  tubes  and  other 
and  an  ever- Increas  Ing  demand  for  manning  more  circuits!  °f  eqU,pment> 

The  return  of  the  aircraft  in  October  lock  „  „ 

Aircraft  communications  contributed  heavy  c  1  rcu  1 t^  raf  f?3^  prob,ems- 
tated  more  frequent  weather  reports  from  exist  Inn  *  jff  C  and  necessl- 
Further,  the  aircraft  had  UHF  equlpme™!  nsJaf  2  ,  SOurces’ 

by  official  message  that  certain  UHF  fren  6  and  ^cMurdo  was  told 

was  impossible  since  UH[  gea  was  not  ^ha^d ^t!S,WOU,d  be  guarded.  This 
for  Deep  Freeze  II.  Press  releases  e  hi  ?°"e  had  been  Procured 

Although  additional  radiomen  were  flown  IntoTr9]"0^  Proportions, 
there  was  a  net  Increase  of  bul  two  as  w  n °  ^  SUmmer  ^rations, 
with  the  satellite  base  construction  parties  nq  perso^nel  were  sent  out 

was  somewhat  eased  by  the  loan  of  equipment  bv  [he  ®qU,pme"t  shortage 

cgu  ipment  by  the  New  Zealand  Air  Force. 

During  Deep  Freeze  1 1,  a  new  transmitter  bullrlinn 
about  a  half  mile  fro.  the  camp.  Because  of  thi  s  "J  "^constructed 
transmitters  it  was  necessary  to  construct  the  h„i  f  me  °f  the  new 

The  existing  Communications  Bulldlnq  was  altered  .I"9  around  them* 
building  and  communications  central  ikn  °  ecome  a  receiver 

field  was  erected.  '  *  A'S°^  a  new  transmitting  antenna 

One  big  problem  encountered  with  the  transmUoi..  ,  , 
standoff  Insulators  used.  They  would  not  ^  "  ”” 

for  any  distance.  The  vibration  and  sway  of  the  1  i  ^es  C°PPerV? 1  d  cab,e 
coupled  with  the  strain  from  the  we  1  oht  If  rh  from  the  w,nd 

Insulators.  A  blizzard  blew  down  SO^feet  If V C°Pperwa  d  capped  the 
of  transmission  lines.  Because [fa la[k o  ?"d  ! 000  feet 

transmission  lines  -ere  reln^lUd' ^ 
Although  It  was  questionable  whether  this  scheme  of  attach?  crf*5s™s- 
would  withstand  blizzards,  no  loss  was  nitjd  S?.?  t£  ft*h*  ""'S 

However,  the  storm  did  part  the  messenger  on  the  kellna  111  *  d'  k 
power  line  at  several  places.  The  power  line  was  alsl  h  rr  ^ 

poles.  In  repairing  the  cables,  they  were  removed  from  Jhe"p[l 
layed  on  the  ground.  Ie  po  i  es  and 

Concl us  Ions 

Communications  in  the  antarctic  are  not  real  Tv  Jicr 
communications  anywhere  else  In  the  world.  One  certalnlv 
on  less  equipment  and  personnel.  The  equipment  and  personnel  nlcltlarl 
during  the  winter  phase  of  operations  cannot  hope  to  serve  all  tht 
P  anes  a"d  press  that  arrive  with  summer  operations.  The  nelds  of  aer 
ology  and  the  press  are  so  extensive  that  an  entirely  separate  unit 
might  be  justified  for  their  use.  '  P  unit 


Ionospheric  conditions  and  the  local  weather  situation  at  McMurdo 
frequently  limited  circuit  time  and  necessitated  relay  to  or  through 
other  stations.  Under  blizzard  conditions,  static  electricity  built  up 
on  antennae,  causing  considerable  arching  in  the  transmitters,  and 
frequently  necessitating  shutdown  of  the  equipment.  The  attachment  of 
grounded  coils  to  the  transmission  lines  bled  off  the  static  charge  and 
solved  this  problem.  High  winds  and  blowing  snow  produced  a  high  noise 
1 evel  . 

One  of  the  greatest  deterrents  to  efficient  operation  was  the  con¬ 
dition  In  which  the  equipment  was  received.  The  equipment  had  not  been 
Inspected  or  tested  prior  to  employment.  The  wide  variety  of  types  of 
equipment  allocated  for  the  same  purposes  made  for  a  complex  maintenance 
problem  and  unnecessarily  Increased  the  number  of  spare  parts  stocked. 

The  lack  of  a  stock  control  and  identification  system  further  aggravated 
the  situation.  Standardization  of  receivers  and  transmitters  would 
reduce  the  spare  parts  requirements  and  decrease  the  complexities  of 
maintenance. 

The  average  radioman  assigned  to  Deep  Freeze  I  did  not  have  an 
adequate  background  In  communications,  which  is  not  a  reflection  upon 
the  personnel  assigned.  There  was  an  obvious  lack  of  familiarity  with 
the  various  pieces  of  equipment  and  of  proficiency  In  operation  by  the 
lower  rated  personnel,  particularly  In  receiving  and  transmitting  coded 
weather  data.  Some  operators  were  not  familiar  with  testing  and  main¬ 
taining  equipment,  which  placed  an  added  burden  on  those  who  were 
qualified.  They  were  called  upon  not  only  to  work  with  naval  ships  and 
stations,  but  also  to  work  with  stations  of  foreign  nations  employing 
commercial  operators  of  large  communications. 

Recommendat Ions 

1.  That  during  the  pioneer  phase  of  future  cold-weather  operations 
a  wanigan  be  outfitted  as  a  communications  center.  it  could  be  equipped 
with  two  TCS  transmitters  or  a  newer  comparable  model,  a  VHF  transmitter, 
an  independent  power  supply,  a  heating  unit,  one  operating  position,  a 
tube  tester,  and  a  minimum  of  spare  parts  and  maintenance  equipment. 

After  the  permanent  facilities  are  completed,  the  wanigan  could  be 
utilized  for  aerological  communications,  trail  operations,  or  use  at  a 
sate  1 1 1 te  base . 

2.  That  radio  equipment  be  standardized  and  spares  cataloged.  All 
equipment  should  be  checked  and  operationally  tested  prior  to  shipment 
to  the  antarctic. 

3«  That  radiomen  be  carefully  screened  and  schooled  in  the  operation, 
test  and  maintenance  of  the  equipment  to  be  encountered.  They  should  be 
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familiar  with  commercial  procedures  and  with  teletype  equipment  and 
procedures  and  should  be  proficient  in  voice  and  CW  transmissions.  it 
is  desirable  that  operators  be  able  to  copy  at  least  20  words  per  minute 
In  CW  operations.  Personnel  assigned  to  small  bases  will  be  assigned 
considerably  more  responsibility  and  be  required  to  perform  a  greater 
variety  of  tasks,  with  much  more  limited  facilities. 

4.  That  UHF  equipment  be  authorized  and  installed  at  McMurdo  to 
expedite  aircraft  circuit  guarding. 

5*  That  heavy  armored  ground  cable  or  proper  aerial  cable  be  pro¬ 
cured  for  Deep  Freeze  111  as  a  replacement  for  the  present  power  cable. 

6.  That  shorter  Insulators  be  procured  for  the  transmissions  lines. 

7-  That  a  more  durable  type  of  antenna  mast  be  used.  Perhaps  one 
of  aluminum  or  light  angle  iron. 

Little  Amer I ca 

Considerable  local  interference  was  caused  by  the  proximity  of 
transformers  to  receivers  and  of  transmitting  antennas  to  receiving 
antennas.  This  Interference  was  minimized  by  using  various  combinations 
of  antennas.  Another  Interference  to  communications  was  most  of  the 
camp’s  electrical  appliances,  such  as  adding  machines,  barber  clippers, 
carpenter  shop  tools,  and  mess  hall  and  sick  bay  equipment.  At  times 
when  Incoming  signals  were  weak,  it  was  Impossible  to  work  the  circuit 
and  the  source  of  Interference  had  to  be  secured. 

During  the  fall  months  the  McMurdo- Li tt 1 e  America  point-to-point 
circuit  operated  nicely.  Traffic  was  moderate  and  signals  were  good 
for  about  17  hours  dally.  Signals  dropped  almost  completely  out  from 
midnight  to  about  8  a.  m.  During  the  winter  and  early  spring,  traffic 
Increased  twofold.  No  difficulties  in  handling  traffic  were  encountered 
until  additional  stations  were  Inserted  on  net.  Upon  the  return  of  the 
ships  and  upon  activation  of  Beardmore,  Byrd  Station  and  South  Pole  Sta¬ 
tion,  the  stations  were  included  on  the  McMu rdo- L I tt 1 e  America  point-to- 
point  circuit.  This  hampered  traffic-handling  but  was  the  only  way  to 
maintain  communication  with  the  newly  formed  activities. 

Signals  from  Cape  Hallett  varied  from  fair  to  good.  Beardmore  was 
fair  on  most  of  their  skeds  with  McMurdo.  When  the  South  Pole  station 
was  using  the  TBW,  signals  were  fair.  Great  improvement  was  noted  when 
the  30K5  went  on  the  air.  Few  skeds  were  maintained  with  Byrd  Station 
as  serious  fading  was  encountered  on  most  of  the  schedules. 
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During  the  period  from  February  1 956  through  February  1957,  two 
lengthy  communications  blackouts  were  observed.  These  two  outages 
averaged  about  70  hours  each.  The  Initial  long  outage  occurred  In  March. 
All  bands  were  completely  dead.  Only  VLF  bands  showed  any  Indication  of 
signals.  The  second  long  outage.  In  February  1957,  appeared  to  be  only 
a  local  condition.  Communication  with  McMurdo  was  severed  but  both 
Little  America  and  McMurdo  were  In  communication  with  Balboa.  Traffic 
to  and  from  McMurdo  was  relayed  via  Balboa.  There  were  several  other 
outages  of  from  8  to  30  hours  duration. 

Equipment  for  alr/ground  circuit  control  at  Little  America  was 
Installed  In  the  Electronics  Building  at  Kiel  Field.  All  equipment 
other  than  standby  equipment  was  operated  on  normal  aircraft  frequencies. 
The  standby  equipment,  due  to  Its  not  being  pretuned  and  channelized, 
was  used  on  emergency  guard  frequencies  only.  All  antennas  were  on  the 
roof  of  the  Electronics  Building  and  control  tower.  The  ART-13,  ARR-15, 
and  primary  ARC-2  used  a  35”foot  mast.  The  secondary  ARC-2  used  a  1 6- foot 
whip. 

Communications  varied  greatly  with  atmospheric  conditions.  On  good 
days  It  was  possible  to  communicate  with  aircraft  on  the  deck  at  McMurdo 
with  the  1 ow-power ■ ARC- 2 .  On  other  days,  the  higher  powered  ART-13  would 
only  carry  75  miles.  Communications  Improved  after  the  selenium  rectifier 
replaced  the  motor  generators  as  a  power  supply.  The  aircraft  radio 
equipment  proved  very  satisfactory  for  tower  use  due  to  Its  channelization 
and  the  fact  that  supply  Is  simplified  by  Interchangeability  with  aircraft 
spares.  The  BuShlps  gear  (115~V,  60  cycles)  Is  good  because  of  the  re¬ 
duced  noise  factor;  however.  Its  lack  of  channelization  limits  It  for 
tower  use. 

It  Is  felt  that  communications  as  a  whole  worked  out  very  well  con¬ 
sidering  the  lack  of  a  proper  ground  and  the  fact  that  the  antennas,  of 
necessity,  were  close  together.  Kiel  Field  handled  most  of  the  aircraft 
position  reports  in  addition  to  normal  tower  traffic.  Occasionally 
traffic  had  to  be  relayed  through  the  more  powerful  transmitters,  more 
sensitive  receivers,  and  superior  antenna  field  of  Little  America. 

As  a  result  of  the  increase  in  the  equipment  allowance,  the  communi¬ 
cations  installation  at  Little  America  was  completely  revised  during 
Deep  Freeze  II.  Critical  shortages  appeared  in  spare  parts  and  antenna 
mater ials .  Many  essential  antenna  materials  were  procured  from  Little 
Amer i ca  ill  by  air. 

By  mid-March  1957  it  was  apparent  at  Little  America  that  the  500- 
watt  TBM  transmitters  were  underpowered  for  complete  antarctic  coverage 
on  an  omni-directional  broadcast  (even  when  employing  directional  antennas 
to  emphasize  the  desihed  areas).  The  antennas  were  designed  and 
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constructed  for  6  and  12  mcs .  CNO  later  assigned  additional  frequencies 
in  the  4-,  8-,  12-  and  17-mcs  ranges.  It  was  apparent  that  the  8-mc  fre¬ 
quency  was  the  most  satisfactory  for  reception  by  the  U.  S.  bases,  but 
that  the  12-  or  17-mc  frequencies  had  more  promise  for  Ellsworth  Station 
during  certain  hours. 

Transmissions  on  three  frequencies  simultaneously  commenced  late  in 
June,  when  the  17-mc  frequency  was  added  to  the  4-  and  1 2-mc  frequencies. 
Although  thoroughly  conclusive  data  is  not  available,  it  is  believed 
that  the  additional  frequency  was  successfully  received  by  some  stations. 
In  July  the  new  6-mc  frequency  replaced  the  former  4-mc  frequency,  and 
no  further  changes  in  the  broadcast  frequencies  were  made  after  that  date. 
The  6-mc  frequency  was  highly  successful,  appearing  to  be  received  better 
than  either  the  4-  or  8-mc. 

In  early  August  it  had  been  verified  that  the  Little  America  broad¬ 
cast  was  not  covering  the  continent.  A  plan  for  increasing  the  power 
output  of  the  TBL  transmitter  from  250  to  about  1400  watts  by  utilizing 
the  power  supply  of  the  2-kw  TAB  low-frequency  transmitter  was  approved 
with  the  prevision  that  all  safety  precautions  would  be  observed  and 
that  the  time  required  to  return  both  the  TBL  and  the  TAB  back  to  their 
normal  operation  would  not  exceed  one  hour.  (This  was  to  provide  Kiel 
Field  with  a  low-frequency  homer  backup.)  Although  the  measures  taken 
to  improve  the  broadcast  were  admittedly  of  a  limited  nature,  they  were 
the  only  ones  available  and  did  succeed  in  effecting  an  improvement. 

The  performance  of  trail  communications  varied  considerably  in  the 
several  applications  employed  at  Little  America,  and,  except  for  a  few 
obvious  considerations,  the  reasons  for  success  or  failure  are  not 
completely  ascertained.  On  one  Byrd  tractor  train  operation  the  TCE 
transmitter  collapsed  from  structural  weakness  under  the  vibrations  and 
jolts  encountered  in  the  wanigan.  For  communications  over  5  to  10  miles, 
the  AN/GRC-9  does  not  have  enough  power.  The  TCE  and  TBW  transmitters 
employing  11 5-V  ac  motor  generator  power  supplies  were  excessively  noisy 
when  receiving.  The  TCS  transceiver  employed  on  the  I  GY  traverse  October 
1957  performed  very  well  but  indicated  a  receiving  weakness  since  its 
40-w  signal  was  better  received  at  Little  America  than  either  of  Little 
America's  500-w  TBM's  or  the  30K5  were  received  by  the  traverse. 

The  most  successful  tractor  train  communications  were  experienced  in 
October  and  November  1957-  The  equipment  utilized  was  a  TBW5  Transmitter, 
using  the  Magnetic  Controller,  1 20-v  ac  M/G  power  supply,  rectified 
modulator  and  HF  units  of  the  transmitter.  The  receiver  was  a  RBM5  with 
the  110-1 20-v  ac  power  supply.  The  antenna  installation  was  made  with 
the  aim  of  being  able  to  transmit  while  underway.  A  15-foot  whip  antenna 
was  installed  and  connected  to  the  transmitter  and  the  receiver  by  52-ohm 
coaxial  cable.  The  frequency  used  was  6835  kc.  It  proved  to  be  highly 
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hlS!  b  n  S  e??  •  d,stance  of  643  miles.  CW  communications  were 

X  !  a5  6  at  a,'t'2es  and  good  voice  communications  were  main¬ 
tained  at  a  distance  of  580  miles.  The  only  difficulty  ever  experienced 
In  voice  communications  was  during  heavy  storms  when  movement  of  the 
whip  antenna  caused  some  fading  at  both  stations  and  at  close  distances 

shuttle  ^  20  Generator  noises  often  necessitated 

dTT5*ihe  *ra"sm,tter  and  generator  while  receiving,  and  required 
,  our-flfths  of  the  available  power  for  starting  and  three-fifths 

mei!einPfhat  "9i  TH  ?  Prec,uded  the  use  of  some  other  electrical  equip¬ 
ment  In  the  wanlgan  when  transmitting. 

rflr,aMlf?Wer-Wf^e  Aa,I>  °r  a  fIre  were  t0  destr°y  the  communications 
capability  at  Little  America,  the  Kiel  Field  Installation  a  mile  and  a 

!? .  i  ava,,able  for  primary  emergency  use.  It  was  possible  for 

/I®  ?  £°u°P!rateA0u  tW°  h'9h  frecluencles  at  once  with  satisfactory 
' SC®  P*  a*  McMurdo.  A  battery-powered  phone  line  from  Little  America 
to  Kiel  Field  provided  a  rapid  means  for  notification  In  the  event  of 
disaster.  Secondary  emergency  communications  up  to  100  watts  were  avail¬ 
able  In  vehicles  or  wanlgans. 

Recommendat Ion 

A  more  extensive  and  liberal  spares  analysis  should  be  made  by 
n..B..an?i  famI1  ,ar  Wlth  the  eQu '  pment .  It  is  believed  that  the  Sec- 
*  °"  R  11a((  °VfnCe  ,,StS  USed  on  Deep  Freeze  I  were  obsolete.  Also,  the 
Section  R  allowance  lists  were  designed  for  units  with  resupply  readily 
ava  liable.  ' 


Byrd 


„  ,F^°m  5,  January  >957  Byrd  Station's  radio  shack  was  In  full  operation. 

Byrd  Station  s  primary  outlet  for  traffic  was  Little  America  on  the  Mother 
Daughter  I  GY  Net.  On  occasions,  when  traffic  could  not  be  cleared  through 
the  regular  circuit,  Byrd  Station  came  up  on  the  U.  S.  Antarctic  Common 
and  passed  traffic  through  McMurdo.  Usually  conditions  on  both  circuits 
were  quite  close  so  In  cases  of  bad  conditions  very  little  was  gained  by 
changing  circuits.  The  quality  of  operators  on  the  common,  especially 
at  the  net  control  station,  slowed  traffic  considerably  by  misuse  of 
precedence,  lack  of  circuit  discipline,  and  generally  poor  circuit  control 

Throughout  the  year  a  seemingly  excessive  amount  of  admi n i strat i ve 
traffic  had  to  be  handled.  Most  aggravating  of  these  were  General  Mes¬ 
sages,  such  as  ALLANTFLTS,  requesting  we  turn  in  excess  lots  of  5/38  MTF 
*he  nearest  depot,  etc.  During  the  period  from  5  January  to  I  November 
1957  no  toll  traffic  washandled.  Due  to  excellent  CW  Hamgram  facilities, 
class  Echo  traffic  was  discouraged.  As  no  press  representatives  were 
present  at  Byrd,  no  class  Delta  was  necessary. 
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z:izz:i\^/zujz  ivjt]th:  traverr  e-rre  to  ^  i~. 

™;fsr.^i  s's* 

K  si:  zxzlt^i 

“r.w!,aTh:  s  c?joodm,iv’ Af*"  ^t*^,ss-o.«ruS7:i“?:" 

both  used  Llttle°Amerli'catfl  rd  traCt°I^  tra,ns  (January  and  October  1957) 
Byrd  monitored  nearly  all  schedCl’es0  re^ay I na°asCOmmUn  ' cat  ^ons  ^  although 
of  both  trains  was  equally  go^th  1 7lXoln  eTs^ 

and  f requency'of  Ihe^S^arth'L'tll  U tel'sputnJck  #1  ^  '"9 

6th  of  October.  Due  to  shortaae  o  and  recording  commenced  on  the 

the  satellite  was  rli  f  *  ?  '  onlV  one  complete  orbit  of 

taDp  On  p  n  «•  k.  This  was  with  time  Intervals  spoken  onto  the 

and  no  eqJpL"  LI 

b£sz:  vzLi  v, 

iiHiiis 

Of  rC1  Vb,!Ck°-tS  began  and  ended  in  the  same  manner,  with  the  low  end 
of  the  band  go.ng  out  first  and  coming  back  In  last  Blackouts  I 

'» "r  °l c^r;r^r;:r:;j;en^  r:hg,;  ssss- 
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60  feet)  caused  an  even  sharper  reduction,  as  this  placed  the  antenna 
above  the  blowing  snow,  but  a  charge  was  still  present  on  transmission 
lines.  Occasionally  some  Interference  was  noted  from  aurora  flutter, 
but  never  enough  to  block  reception. 

The  most  effective  way  of  judging  radio  propagation  in  the  antarctic 
Interior  is  with  the  amateur  radio,  due  to  longer  and  wider  range  of 
localities  worked.  The  condition  of  the  ionosphere  closely  paralleled 
that  of  the  "ham  band."  Approximately  30  minutes  after  disappearance 
of  all  layers,  reception  was  lost;  however,  our  signal  was  heard  In  the 
U.  S.  for  another  30  minutes.  This  condition  was  verified  several  times, 
sending  Hamgram  traffic  in  the  blind,  after  contact  was  lost. 

For  Intracontinental  operating,  6  to  8  me  were  the  most  reliable 
between  Byrd  and  Little  America,  8  to  10  between  Byrd  and  McMurdo.  Low 
frequencies  proved  useless  for  Naval  Communications  with  the  exception 
of  Homing,  which  was  unreliable  at  the  best.  Low  frequency  with  high 
power  is  not  recommended  for  antarctic  interior  stations. 

Emergency  communications  equipment  consisted  of  one  AN/GRC-9  mounted 
in  a  weasel.  Four  AN/PRC-6  transceivers  (handie-talkie)  were  also  avail¬ 
able,  but  of  limited  use. 

Comments  and  Recommendations 

Under  normal  winter  conditions,  two  radiomen  were  sufficient  for  Byrd 
Station,  although  a  third  would  have  been  very  useful.  Due  to  the  size 
of  the  station  each  man  must  assume  one  or  more  collateral  duties,  such 
as  movie  operator,  IS-E  officer,  ships'  store  assistant,  etc.  One  solution 
which  would  also  provide  necessary  assistance  during  the  period  of  heavy 
workload  In  summer,  would  be  to  replace  the  ET  with  an  additional  RM. 

All  experimentation  was  curtailed  due  to  lack  of  supplies  and  equip- 
rr  c,  but  some  type  of  program  for  the  RMs  could  be  valuable  to  the  Navy 
as  well  as  useful  for  morale. 

Teletype  equipment  would  be  desirable  for  any  stations  that  might  be 
permanent.  If  receive-side  teletype  Is  Installed,  send-side  should  also 
be  included,  as  the  material  requirements  for  send/receive  teletype  would 
be  only  slightly  more  than  for  receive  only. 

South  Pole 


The  communications  utilized  during  the  Initial  phases  of  the  South 
Pole  Station  establishment  consisted  of  one  AN/GRC-9  transceiver  mounted 
In  a  weasel  and  one  hand-cranked  AN/GRC-9  as  a  spare.  No  difficulty  was 
experienced  normally  In  making  CW  contacts  with  the  Beardmore  Base, 
approximately  325  miles  from  the  Pole.  Occasionally  McMurdo,  730  miles 
away  was  contacted  on  CW.  Most  of  the  time  a  short  whip  antenna  was  used; 
a  few  times  a  long  wire  was  used. 
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As  Jamesway  #\  was  erected,  two  TBW  trans-receivers  were  set  up,  but 
because  of  initial  power  limitations  only  one  could  be  used  at  a  time. 
The  low-frequency  bay  of  the  TBW  was  tuned  to  510  kcs  as  an  aircraft 

rrn,nnH°rV?orAJLWaS  neVer  e£fective-  The  6-mcs  frequency  was  usable 
from  0600  to  1200  GMT,  and  the  8-mcs  frequency  was  a  little  better  as  It 
came  in  earlier  and  went  out  later.  For  air  guard  communications  with 
aircraft  within  visibility,  a  PRNC- 1 7A  battery-operated  walkie-talkie 
unit  was  used  at  first.  On  VHF  It  was  used  to  transmit  landing  Instruc- 
t  ons  at  the  field  and  In  drop  control.  The  UHF  was  used  as  a  homer 
although  it  had  very  limited  capabilities.  When  28-volt  power  became 
available  an  ARC-1  gave  excellent  positive  air/ground  communications 
within  a  10-  to  15-mile  radius.  Since  batteries  are  very  much  reduced 
in  power  by  the  cold,  a  battery-operated  unit  is  not  desirable  if  other 
arrangements  can  be  made. 


The  permanent  gear  was  Installed  in  the  mess  hall.  The  receivers 
consisted  of  three  Collins  51 J4  and  one  Collins  75A4.  The  transmitters 
were  two  Collins  30K5-  The  antenna  field  poles  were  erected  prior  to 
January  1957,  but  the  wire  had  to  be  strung  by  the  wintering  party. 

The  wintering  party  also  planned  to  erect  another  whip  2/. 5  feet  long. 

The  traffic  load  at  the  Pole  station  averaged  six  hundred  messages 
a  month.  The  incoming  and  outgoing  administrative  traffic  was  handled 
mostly  on  a  scheduled  basis.  The  operational  commitment  placed  on  the 
station  was  by  far  beyond  the  capabilities  of  the  one  radioman.  The 
normal  communications  traffic  load  was  doubled  during  the  summer  months 
of  operations.  During  this  time,  there  seemed  to  be  an  excess  of  admin¬ 
istrative  traffic  (ALLANTFLT's)  that  did  not  apply  in  any  way  to  antarc¬ 
tic  stations. 


Messages  from  the  South  Pole  Station  were  normally  transmitted  to 
McMurdo  for  relay.  A  few  were  transmitted  to  Little  America  for  relay 
to  McMurdo  during  times  of  radio  blackout  with  McMurdo. 

The  minimum  complement  for  this  station  or  any  other  station  of  this 
size  and  type  should  be  two  Radiomen  and  one  Electronics  Technician. 

The  Electronics  Technician  and  at  least  one  Radioman  should  be  first 
class,  the  other  Radioman  second  or  third  class. 

Propagation  and  interference  patterns  seemed  to  be  bl-seasonal. 
Rather  radical  changes  and  conditions  would  be  experienced  during  the 
equinox  period.  Some  Interference  was  noted  from  other  Navy  stations 
using  the  same  frequencies  (in  the  8-  to  9-mc  region).  These  stations 
were  located  in  the  Hawaiian  Islands  and  Nova  Scotia.  Interference  from 
South  American  stations  was  encountered  at  times  but  did  not  cause  a 
great  pioblem.  Reception  of  Scandinavian  and  Russian  radio  was  common- 
pi  ace . 
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preclpult  on  af  exPer,enced  w»th  high  winds,  which  caused 

interference0  Th il  i  V/Z  9  Very  intense  aurora  disP,aV  would  cause 

disturbance  MIn LdT  V b%assoc,eted  with  a  very  definite  magnetic 
sturbance .  Man-made  interference  was  kept  to  a  minimum. 

mcs*T5o  !nW?c  ,,m,t  °f  auy  radI°  Sisna1  heard  was  between  two  and  three 
mcs  30  to  35  mcs  were  about  the  upper  boundaries  for  radio  sionals 

U:t^rCt^»k900lf^S>“-  -.ry  good  f reguency' Vr  ST'cLm- 
.  ,  6708  kcs,  the  air-to-ground  primary,  and  8975.5  kcs  were 

stations  andr?he°Pire?U,tS  ?hrOU9h  the  SUmmer  and  ^1nter  between  other 
stations  and  the  Pole  for  voice  communications. 


Recommendat ions 


1.  The  overall  communications 
station's  equipment  should  be  the 
not  the  Task  Force. 


system  down  to  the  selection  of  each 
responsibility  of  the  Bureau  of  Ships, 


Mr,  ' d®?t,^al  and  similar  equipment  could  and  should  be  placed  at 

HI*  and  ai  stat,°"s  in  the  system,  thereby  lessening  the  very  complex 
ou?-  TSS°aidmTDH  ?lv,nVjese  ®ta’:  ions  the  capability  to  help  each  other 
!  ansrnlf  Pr^  f  .  raSS?,tterS  f°r  McMurdo  anc*  Little  America;  TDO 
Up1  7  °]e’  Byrd  and  Ha11ett  stations;  51J-4  receivers 

"  an'sparroar?^7  h°mln9  6qU,Pment  for  each  station.  in  this  man- 
each^ olhe?  '  components,  units  and  equipment  would  be  common  to 

each  other  station  as  well  as  on  each  station. 


3.  A  powerful  UHF 
for  future  operations, 
the  Plateau,  a  rel (able 


transmitter  should  be  provided  the 
A >  navigation  Is  a  very  realistic 
homer  is  e  necessity. 


Pole  Station 
problem  on 


Hal  1 ett 


Communications  commitments  were  far  In  excess  of  personnel  and 
qu 1 pment  capabilities.  Available  was  one  transmitter  and  one  Radioman, 
qulpment  and  personnel  requirements  were  not  planned  with  an  eye  to 

f^TSeInaF  C~,rneniS-  ThIS  dlsadvanta9a  has  been  somewhat  augmented 
Radioman.  6  7  ^  additIon  of  anothe^  transmitter  and  another 


The  Antarctic  Common  circuit  was  scarce 
of  stations  and,  on  several  occasions,  to  I 
McMurdo .  The  frequencies  available  proved 
gat  Ion  Is  concerned. 


ly  adequate  due  to  congestion 
nexperienced  operators  at 
adequate  Insofar  as  propa- 


General 1 
agatlon  for 
Zealand  was 


y,  Hal  1 ett  Is  situated  In  a  position  that  Is  Ideal  for  prop 
e  stations  operated.  As  a  rule,  communications  with  New 
a  case  of  all  or  nothing.  Signal  strength  both  ways  was 
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nearly  always  QSA4  to  5-  During  ionospheric  blackouts,  this  was  the 
last  circuit  to  be  affected  and  usually  the  first  to  return  to  operation. 
Propagation  between  Hallett  and  McMurdo  was  generally  good  to  excellent. 

Few  serious  blackouts  occurred  during  the  period  of  darkness.  The  per¬ 
iod  of  greatest  Ionospheric  disturbance  and  total  communications  black¬ 
outs  was  during  the  summer  months.  During  November  and  December  1957, 
Antarctic  Common  was  usable  only  about  12  hours  per  day  due  to  frequency 
transitions  and  insufficient  frequencies  being  available  for  continuous 
commun i cat  Ions  . 

Interference  was  by  far  the  most  serious  difficulty  encountered  on 
the  Antarctic  Common  circuit.  Both  8975*5  and  9001  kcs  were  seriously 
Interfered  with  by  CW  and  RATT  signals.  The  Air/Ground  common  frequency 
6708  kcs  was  excellent  propagation-wise  and  entirely  free  from  Interfer¬ 
ence.  Little  difficulty  was  encountered  on  commercial  New  Zealand  cir¬ 
cuits.  The  most  serious  form  of  Interference,  affecting  all  communications, 
was  caused  by  the  ionosonde.  This  device  radiated  such  strong  Interfer¬ 
ence  as  to  block  entirely  all  incoming  signals.  Communications  were 
most  seriously  disrupted  during  days  when  the  ionosonde  was  sounded  at 
five-minute  Intervals.  This  interference  was  reduced  somewhat  by 
employing  a  35-foot  whip  antenna  for  receiving,  though  still  leaving 
much  to  be  desired.  Very  little  interference  was  encountered  due  to 
electrical  devices  such  as  motors,  relays,  etc. 

Recommendat 1 ons 

1.  In  an  operation  of  this  scope,  it  is  needless  to  say  that  care¬ 
ful  planning  should  go  into  personnel  and  equipment  requirements.  How- 
ever>  a  1 sck  of  such  planning  to  a  sufficient  degree  has  been  noted  in 
the  case  of  Cape  Hallett  Station.  It  would  appear  that  personnel  and 
equipment  requirements  were  planned  with  the  size  of  the  station  in 
view,  rather  than  by  the  more  important  consideration  of  operational 
requirements.  For  example:  personnel  strength  at  Hallett,  14  men; 
personnel  strength  at  Wilkes,  28  men.  Hallett  was  provided  with  one 
reliable  transmitter  and  one  radio  operator.  Wilkes  was  provided  with 
two  each.  However,  operational  requirements  for  Hallett  were  likely 
twice  as  great  as  those  for  Wilkes  Station. 

Since  a  radio  operator  is  one  of  the  station's  key  personnel  he 
should  not  be  placed  in  a  position  making  him  indispensable.  Therefore, 
it  is  strongly  recommended  for  future  planning,  no  matter  how  small  the 
requirements  may  be,  to  have  a  minimum  of  two  radio  operators  at  each 
base. 


2.  Poor  1 iaison  between  New  Zealand  and  U.  S.  governments  was  very 
evident  at  the  outset  of  the  Operation  Deep  Freeze  il  wintering-over 
period.  This  was  made  more  evident  when  commercial  NZ  radio  circuits 
were  activated  in  April  with  no  prior  cognizance  on  the  part  of  the 
wintering-over  group. 
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In  order  to  augment  better  communications  it  is  recommended  that  a 
system  be  set  up  for  primary  and  secondary  means  of  commun i cat i ons  for 
Antarctic  Common  Circuit.  During  propagation  difficulties,  it  would 
best  serve  all  stations  if  both  McMurdo  and  Little  America  kept  a  guard 
on  Antarctic  Common,  McMurdo  guarding  the  primary  frequency  in  the 
vicinity  of  8  or  9  mcs,  and  Little  America  guarding  the  secondary  which 
could  be  around  6  or  7  mcs.  Experience  has  shown  that  this  arrangement 
would  provide  more  reliable  communications.  In  the  event  communications 
could  not  be  established  with  primary  Antarctic  Common,  traffic  could 
in  all  probability  be  cleared  on  secondary.  As  an  alternative,  personnel 
and  equipment  permitting,  McMurdo  could  guard  both  frequencies. 

3-  From  the  standpoint  of  antenna  systems  and  reduction  of  inter¬ 
ference,  It  would  be  most  desirable  that  communications  be  placed  in  a 
separate  building  by  Itself.  This  building  should  be  large  enough  to 
house  an  electronic  workshop  and  storage  space  for  spare  parts. 

Wl Ikes 


The  bulk  of  administrative  and  operational  traffic  was  handled  on 
the  Antarctic  CW  Common  Net  on  a  scheduled  basis.  The  estimated  average 
monthly  traffic  was  about  seven  hundred  messages.  Wilkes  sometimes 
acted  as  a  relay  station  for  other  U.  S.  antarctic  stations  during  times 
of  disturbed  radio  conditions.  Traffic  during  the  short  summer  resupply 
period  almost  doubled  from  the  relaying  of  ships'  traffic. 

Local  trail  party  communications  were  normally  handled  on  a  scheduled 
basis.  However,  during  times  that  trail  parties  were  In  the  field  a 
continuous  speaker  watch  was  maintained  until  the  destination  was  reached 
or  until  their  return  to  base.  As  many  as  four  trail  parties  would 
sometimes  be  in  the  field  at  the  same  time.  Wilkes  Icecap  Station 
communications  were  normally  conducted  on  the  trail  party  frequency  once 
dally. 

Air/ground  communications  wer«-  for  all  practical  purposes  nonexistent. 
During  the  very  brief  summer  resupply  period  VHF  voice  communications 
were  conducted  with  ship's  helicopters. 

A  summary  of  communication  operation  for  April  through  November  1957 
shows  six  radio  blackouts  of  over  2b  hours  duration.  The  most  severe 
month  for  radio  blackouts  was  September,  followed  In  severity  by  April 
and  October.  The  blackouts  corresponded  very  closely  with  lonosonde 
records  for  the  same  periods.  The  above  observations  were  made  on  the 
Antarctic  CW  Common  circuit.  However,  It  was  noted  that  the  amateur 
radio  bands  generally  followed  the  same  pattern.  VHF  performance 
appeared  unaffected  by  radio  blackouts. 
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Blowing  snow  and  low  cloud  cover  would  often  cause  heavy  precipi¬ 
tation  static.  This  would  cause  a  high  electrical  charge  on  all  longwlre 
antennas  with  subsequent  arcing  discharges  to  ground,  making  reception 
of  radio  signals  difficult.  Interference  from  Russian,  South  African, 
and  Navy  stations  located  In  South  America  were  experienced  on  the 
Antarctic  CW  Common  circuit*  At  times  It  was  so  severe  It  slowed 
del Ivery  of  traffic. 

A  NavV  Model  semiportable  radio  was  Installed  In  a  Jamesway  hut 
oOO  feet  from  the  main  base  to  provide  emergency  communications.  A 
1-1/2  wavelength  longwlre  antenna  was  Installed.  This  equipment  supplied 
adequate  emergency  communication,  however,  the  gas  engine  generator 
supplied  as  a  power  source  Is  considered  obsolete  and  should  be  redesigned. 
The  carburetor  had  a  strong  tendency  to  Ice  up  and  unshielded  Ignition 
wiring  was  a  prolific  source  of  radio  Interference.  If  these  two  defects 
could  be  overcome  the  equipment  would  be  adequate  for  the  use  for  which 
It  was  designed. 

Recommendat Ions 


1.  The  minimum  complement  for  this  station  should  be  one  RM.  one 
RM3  and  one  ET3 . 

2.  Similar  future  Installations  should  be  equipped  with  wire  guys 
broken  at  appropriate  Intervals  by  suitable  strain  Insulators. 

3.  A  rigid  effort  should  be  made  to  screen  reclaimed  defective 
components  from  the  supply  system.  If  their  use  Is  necessary  as  an 
economy  measure,  they  should  be  Issued  to  rear  echelon  areas  and  never 
to  forward  operating  areas. 

E 1 1 sworth 


Ellsworth's  primary  outlet  for  traffic  was  McMurdo  on  the  Antarctic 
Common.  At  most  times  signal  conditions  were  poor  and  Interference  great. 
The  Antarctic  Common  was  used  by  all  U.  S.  antarctic  bases  except  Byrd 
and  Little  America  stations  for  clearing  administrative  and  weather 
traffic.  The  number  of  hlgh-precedence  weather  messages  made  It  extremely 
difficult  to  clear  low-precedence  administrative  traffic.  Also,  the 
procedure  of  clearing  all  traffic  of  one-operator  stations  first  slowed 
down  traffic  of  higher  precedence  for  all  stations. 

The  frequencies  (8975-5  and  9001  kcs)  employed  as  Antarctic  Common 
were  too  low  for  operation  with  Ellsworth.  Total  darkness  or  total 
daylight  In  the  antarctic  had  very  little  effect  on  radio  communication 
at  Ellsworth.  During  periods  of  blackout  on  the  Antarctic  Common  the 
policy  was  to  call  Naval  Radio  Station,  Balboa,  on  the  ship/shore  nets 
and  arrange  for  a  schedule  on  one  of  the  antarctic  point-to-point  fre¬ 
quencies.  Contacts  with  Balboa  were  generally  good  when  operating  on 
frequencies  in  the  8-,  12-  and  17-mcs  ranges. 
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Recommendat i ons 


1.  It  is  believed  that,  with  construction  of  a  rhombic  antenna 
beamed  on  McMurdo,  communication  for  E 11 swor th/McMurdo  wi li  be  greatly 
improved. 

2.  We  recommend  three  radiomen  for  stations  having  an  air  group 
aboard. 


3.  Teletype  equipment  should  be  sent  to  outlying  stations.  If 
impracticable  for  transmitting  teletype  equipment  to  be  sent,  a  receiver 
unit  would  help  greatly  to  clear  incoming  back-logged  traffic  after 
bl ackouts . 


AMATEUR  RADIO 
McMurdo 


Operations  of  amateur  radio  stations  KC4USA,  Little  America,  and 
KC4USV,  McMurdo  Sound,  were  in  most  respects  quite  similar.  The  main 
difference  was  in  the  number  of  operating  personnel.  McMurdo  Sound 
relied  mainly  on  a  Chief  Radioman,  while  Litt.e  America  had  a  five- 
section  watch.  Both  stations  considered  their  system  the  best  and  there 
is  no  doubt  that  both  had  distinct  advantages.  The  location  of  the  ham 
shack  at  McMurdo  was  in  the  main  communications  building.  Mutual 
interference  many  times  interrupted  ham  operation,  while  at  Little 
America,  with  the  ham  shack  located  in  a  separate  area,  there  were  no 
such  problems. 

Both  stations  used  a  KWS-1  1-kw  transmitter.  McMurdo's  transmitter 
fed  into  a  stationary  beam  antenna  elevated  about  20  feet  above  the 
ground.  Both  antenna  and  transmitter  have  been  relocated  at  McMurdo 
Sound  and  operation  is  more  successful.  Operation  at  McMurdo  commenced 
on  17  April  1956.  During  the  first  13  days  of  operation,  291  CW  contacts 
were  made.  Using  the  20-meter  band,  it  was  found  that  only  the  late 
afternoon  and  evening  could  be  utilized  for  making  contacts,  as  during 
other  periods  the  band  was  dead.  It  was  also  found  that  scheduling  of 
contacts  was  not  feasible  as  once  again  conditions  were  so  uncertain 
that  the  chances  of  meeting  such  a  schedule  were  small.  The  majority 
of  hams  contacted  in  the  early  days  of  the  operation  were  unaware  of 
communications  conditions  in  the  South  Polar  areas  and  complaints  were 
often  heard  that  one  or  both  stations  in  the  antarctic  often  appeared 
to  just  "throw  the  switch"  without  warning. 

The  first  phone  patch  was  made  in  May  and  from  then  on  this  was  the 
main  means  of  operation  as  it  afforded  a  more  desirable,  although  at  times 
a  far  less  reliable,  means  of  communication.  As  operations  continued. 


88 


many  of  the  hams,  content  with  a  QSL  card  from  the  antarctic,  dropped 
out  and  the  band  quieted  down  enough  to  allow  more  satisfactory  means 
of  traffic  exchange.  It  soon  became  apparent  that  certain  hams  In  the 
United  States  were  old  standbys  and  could  be  counted  on  almost  any 
evening  to  be  standing  by  to  pass  traffic  or  give  us  the  latest  news. 

During  the  course  of  the  winter,  there  were  occasions  when  Navy 
communications  were  so  overtaxed  because  of  the  heavy  traffic  load  or 
nonavailability  of  equipment  that  It  was  deemed  necessary  to  use  the 
ham  bands  for  voice  conferences  with  Little  America.  There  Is  no  doubt 
that  much  can  be  accompl lshed  through  voice  discussions  between  persons 
wlnterlng-over  and  by  the  men  who  are  supporting  or  relieving  them. 
Unfortunately  the  provisions  under  which  the  amateur  radio  operators 
work  do  not  allow  for  semi-official  use  of  the  amateur  bands.  Provisions 
for  this  type  of  operation  would  have  to  be  arranged  well  In  advance. 

The  assignment  of  several  frequencies  close  to  the  15-  and  20-meter 
amateur  bands  would  enable  the  amateur  equipment  to  be  used  on  Navy 
circuits,  should  the  need  arise. 

The  amateur  equipment  at  McMurdo  almost  exclusively  used  the  20-meter 
band  during  the  first  five  months  of  operation.  During  the  winter  months 
very  few  readable  signals  were  heard  on  the  15-meter  band,  the  only  other 
band  considered.  However,  with  the  return  of  daylight,  the  15-meter  band 
did  open  up  and  operations  were  conducted  on  those  frequencies. 

Amateur  radio  In  the  antarctic  can  often  be  a  headache  as  well  as  a 
benefit  to  all  personnel.  Operations  during  the  summer  cannot  be  gov¬ 
erned  by  the  same  policy  used  in  the  winter,  as  the  Influx  of  transient 
personnel  does  not  allow  for  this.  Of  course,  with  the  frequent  mall 
service  that  summer  brings  there  Is  not  the  pressure  to  "talk  home"  and 
so  the  situation  as  a  morale  Issue  Is  not  as  acute.  Each  station  must 
have  Its  own  policy  designed  to  answer  the  Individual  problems  of  each 
base  and  operators.  Close  adherence  to  the  rules  which  govern  amateur 
operators  and  the  realization  that  although  operated  by  naval  personnel, 
the  operator  Is  working  a  world  of  hams  will  do  much  to  continue  success¬ 
ful  operation  of  amateur  radio  in  the  antarctic. 

Little  Amer lea 

In  1957,  over  1 700  phone  patches  and  4000  hamgrams  were  handled  at 
Little  America.  Under  the  supervision  of  two  radiomen,  a  team  of  up  to 
eight  IGY  and  Navy  personnel  maintained  continuous  amateur  radio  oper¬ 
ation  whenever  propagation  conditions  permitted.  As  In  Deep  Freeze  I, 
the  best  times  for  contact  with  the  States  were  between  0100  and  1200Z. 
The  20-meter  band  was  used  most  of  the  time  and  the  15-meter  band  at 
times  In  the  antarctic  summer.  During  the  months  surrounding  sunrise 
and  sunset,  amateur  radio  experienced  the  same  difficulties  in  prop¬ 
agation  conditions  that  were  found  In  the  official  communications. 
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The  equipment  employed,  Collins  KWS- 1  and  75A4,  was  among  the  finest 
available.  There  was  a  shortage  of  tubes,  but  careful  operation  resulted 
In  better  than  expected  tube  life.  in  Deep  Freeze  II  the  ham  shack  was 
relocated  to  the  recreation  building.  The  antenna  was  a  rhombic  beamed 
at  central  United  States  to  produce  the  greatest  possible  coverage  of 
the  country.  The  output  of  the  transmitter  was  matched  to  the  rhombic 
by  means  of  a  Collins  exponential  balun.  The  balun  caused  considerable 
difficulty  by  opening  under  the  tension  caused  by  the  weight  of  the 
drifted  snow  on  the  coaxial  side  of  the  transmission  tine  and  possibly 
by  the  extreme  temperature  changes.  Such  installations  should  be  made 
with  plenty  of  slack  cable  where  drifting  can  occur. 

Three  aspects  of  the  amateur  regulations  were  Initially  unclear  from 
the  information  in  the  available  directives  and  the  Task  Force  Communi¬ 
cations  Plan: 

1.  Inquiries  from  several  of  the  bases  indicated  that  private  gear 
had  been  brought  to  the  antarctic  and  that  the  relationship  with  the 
operation  of  the  base  equipment  was  In  doubt.  The  bases  were  advised 
by  ComNavUn 1 ts  Antarctica  that  the  OINCs  were  In  control  of  all  amateur 
operations  at  their  bases,  that  all  amateur  equipment  at  each  base  would 
employ  the  base  call  sign,  that  the  operation  of  amateur  equipment  could 
be  authorized  by  the  OINCs  for  qualified  non-llcensed  personnel,  that 
all  transmissions  must  remain  within  the  international  ham  bands,  and 
that  all  equipment  must  be  employed  primarily  for  base  morale  purposes 
for  all  hands  on  an  equal  basis.  It  is  recommended  that  these  matters 
be  included  In  future  OP  Orders. 

At  Little  America,  private  equipment  was  employed  for  CW,  and  Navy 
equipment  was  employed  for  voice  transmissions.  All  hamgram  traffic 
over  the  Navy  equipment  was  passed  via  the  RAGS  In  Syracuse,  while  the 
private  gear  was  used  for  the  exchange  of  hamgrams  through  other  stations 
In  the  States.  This  arrangement  was  entirely  satisfactory.  For  Deep 
Freeze  III,  the  use  of  a  personal  call  sign  was  authorized  at  Hallett 
Station  by  one  of  the  New  Zealand  civilian  personnel.  The  use  of  per¬ 
sonal  call  signs  by  U.  S.  personnei  In  the  antarctic  using  personal 
and/or  Navy  gear  should  be  considered  and  the  decision  Included  in 
future  OP  Orders  since  this  question  is  posed  annually. 

2.  initially,  except  for  the  auxiliary  TBW  transmitters,  Wilkes 
and  Hallett  bases  were  not  equipped  with  official  Navy  transmitters 
adequate  for  long-range  voice  communications.  Later  in  the  year,  through 
the  ingenious  utilization  of  base  intercom  spare  parts,  they  were  able 

to  employ  their  TBL  transmitters  for  voice  transmissions.  Voice  oper¬ 
ation  was  still  severely  limited  because  of  the  obsolete  equipment.  As 
a  result,  these  bases  were  equipped  with  only  the  )000-w  amateur  gear 
for  satisfactory  voice  operation.  In  a  resounding  chorus,  the  scientists 
demanded  authority  to  employ  the  amateur  gear  for  the  exchange  of 
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scientific  information,  and  received  it  in  early  May  with  the  stipulation 
that  it  be  conducted  with  a  minimum  of  interference  with  the  primary 
morale  use  of  the  equipment. 

3*  By  early  April,  Little  America  had  received  several  requests  by 
professional  news  media  representatives  to  interview  personnel  in  Ant¬ 
arctica  via  amateur  radio.  The  rest  of  the  antarctic  stations  indicated 
that  they,  too,  had  received  requests  for  information.  On  20  August  the 
authority  was  received  subject  to  compliance  with  FCC  amateur  radio  reg¬ 
ulations. 

Several  times  during  the  year,  the  voices  of  the  family  of  the 
Russian  observer  at  Little  America  were  transmitted  over  Radio  Moscow. 
Before  each  occasion,  Mirny  notified  Little  America  and  the  broadcasts 
were  tape-recorded  for  the  Russian  observer,  who  was  most  appreciative. 

An  attempt  was  made  to  procure  tape  recordings  of  the  family  of  the 
American  observer  at  Mirny.  After  a  considerable  delay  a  tape  was  ob¬ 
tained  from  the  family  and  transmitted  to  Little  America.  But  the 
quality  of  the  tape  was  only  fair  to  begin  with,  and  the  quality  deter¬ 
iorated  somewhat  on  the  relay  to  Little  America  even  though  several 
a t temp t s  were  made  to  utilize  opti mum  cond i t i ons .  It  was  never  pos s i b 1 e 
to  get  a  run  of  i t  to  Mirny  that  was  successfully  readable.  Upon  the 
departure  of  Deep  Freeze  II  personnel  from  the  antarctic,  steps  were 
taken  to  recommend  that  arrangements  be  made  with  AFRS  or  Voice  of  America 
for  a  better  try  the  following  year. 

Recommendat ions 

I •  It  is  recommended  that  Collins  phone  patch  equipment  be  considered 
for  the  antarctic  bases,  so  that  a  private  booth  could  be  provided  and 
yet  permit  monitoring  of  the  patch  by  the  operator.  This  should  also  make 
it  possible  for  patches  to  be  run  from  remote  parts  of  the  base  through 
the  ham  station  when  storm  conditions  or  time  and  distance  do  not  permit 
easy  access . 

2.  Since  Antarctica  is,  as  yet,  an  unclaimed  continent  as  far  as 
U.  S.  foreign  policy  is  concerned,  it  is  recommended  that  the  possibility 
of  specifying  that  the  operation  of  the  amateur  facilities  at  the  U.  S. 
stations  will  be  solely  under  the  jurisdiction  of  the  Area  Commander  be 
considered.  This  would  permit  the  unrestricted  use  of  all  internationally 
designated  amateur  frequencies.  It  is  also  recommended  that  background 
information  concerning  the  licensing  of  the  stations  be  provided  the 
bases  or  included  in  future  OP  Plans. 

3-  In  November  1957>  when  the  station  operators  were  faced  with 
mailing  the  QSL  cards  they  had  amassed  during  the  winter  night,  the 
authority  to  use  Navy  franking  on  them  was  requested  inasmuch  as  they 
represented  a  means  of  thanking  amateurs  in  the  States  for  assisting  in 
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refused"te,| t"u  °t  "°ra'!  ^T9h  tha  amateur  The  request  was 

I:**  ?>**  .f  rn 

cell  sfgns  ^become^of  Oc  I  a^Navy  «  ,  M  t  ?Is'S  X 

Byrd 

OeepTfre«rrLr^°  !Sta:'°"  KC,*USB)  was  I"  the  mess  hall  by 

receiver  a  Col?,^:  l^ZTllZ*'  In  ^tlv 

s^!=.?S"«r.£ 

cons^uc5?onrcrPwaS  °perat!on  5  January  1957  by  members  of  the 

at  LI ttl^e  America "throuah6^  ““p"0*  'V  deslrab1e  shaPe>  having  been  used 

(14  mcs  thTouiSou^  rheS5i  T  626  ^  The  S6t  was  0Perated  on  20-meter 
s|ng]e  |  2  p?  first  summer  and  winter,  almost  exclusively  on 

s  ng]e  side  band.  Phone  patches  were  obtained  for  a  malorlty  of  men 
most  were  of  poor  quality  and  some  men  did  not  have  any  at  all  Thl* 

t^me  element t0etcCtIThr  V* 

,  '3*  * "?? tf  etJc'  Through  the  winter  months,  voice  communications  was 
undependable  and  most  hamgram  traffic  was  handled  by  CW.  n'Cat,°nS  WaS 

South  Pole 

f.,rrtAmate“r,rad,°  Prov,ded  almost  dally  contact  with  the  United  States 
in  .h? SjL 
or  Anu!trJ,:nrurr“gCthU.'T!^t.:'.th  C°"taCt5  t0  Ha“a"’  N'“  Zaa,a"d 

of  J)  f°IM"S  KWS-1  transmitter  was  provided.  This  Is  a  very  nice  piece 
°  veJ  pmen  •  same  time  this  called  for  much  more  maintenance  than 

any  other  piece  of  equipment  on  the  station.  It  also  received  manv  timPq 

exH  «ie  iHaf  ^  °ther  eclu,Pment-  Two  75A4  Collins  receivers  we/  used 
xcluslvely  for  amateur  radio  with  excellent  reliability  The  ham  radio 
sh^  was  located  at  one  end  of  the  radio  room  In til  £  Idi^g  which  o 
housed  the  mess  hall  and  meteorology.  9 

Hal  1 ett 

Amateur  facilities  were  more  than  adequate  to  meet  the  needs  of  tha 
ten  men  using  this  privilege,  and  proved  90-percent  efficient.  Each 

and^oie1?9  m3d8  Ph0"e  patChes  home  on  the  average  of  one  every  two  weeks 

the  needs  of Saie  C3SeS *  HamSram  servIces  were  excellent,  and  Satisfied  ' 
the  needs  of  everyone  concerned.  In  general,  quantity  and  quality  of  phone 

patches  and  hamgram  messages  was  sufficient  to  meet  morale  needs/  P 
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A  Collins  KWS-1  transmitter  was  initially  installed  in  the  communi¬ 
cations  shack.  Operation  was  full  power  (1-kw)  using  a  VEE  beam  antenna 
with  shorted  matching  stub.  Interference  between  official  communications, 
movies  and  amateur  communications  made  It  necessary  to  move  amateur  equip¬ 
ment  to  another  location.  A  soundproof  shack  was  built  and  no  further 
Interference  was  encountered.  Operation  was  almost  exclusively  on  the 
20-meter  band. 

Due  to  excessive  cutput-tube  casualties,  plate  voltage  was  dropped 
to  1500  volts  and  the  set  was  operated  on  500  watts  Input  power.  This 
arrangement  began  In  June  and  continued  for  the  remainder  of  the  wlnterlng- 
over  period.  Communications  were  excellent.  For  the  entire  wintering 
period,  total  outage  due  to  equipment  failures  was  six  weeks.  The  max¬ 
imum  at  any  one  continuous  period  was  two  weeks.  The  majority  of  equip¬ 
ment  outages  were  due  to  storm  damage.  Propagation  was  superior  for 
amateur  radio.  Host  radio  blackouts  did  not  affect  amateur  communications 
on  the  20-meter  band.  Propagation  conditions  for  amateur  radio  could 
not  have  been  more  desirable. 

Wilkes 

Amateur  radio  equipment,  utilizing  maximum  legal  power  was  used 
primarily  for  morale  and  secondarily  for  IGY  conferences.  It  contributed 
Immensely  to  morale  of  station  personnel  and  was  invaluable  for  voice 
conferences  with  scientific  personnel  In  the  U.  S.  At  least  once  a 
month  any  area  could  be  reached  In  the  U.  S.  A  very  conservative  esti¬ 
mate  of  total  operating  time  In  a  10-month  period  Is  3,000  hours. 

A  Collins  Model  KWS-1  transmitter  and  Model  75A4  receiver  comprised 
amateur  radio  station  KC4USK.  The  station  was  Installed  In  a  soundproof 
cubicle  In  the  communications  building.  Performance  of  equipment  was 
superb.  Only  two  component  failures  for  each  piece  of  equipment  were 
recorded.  During  a  10-month  period,  16  vacuum  tubes  were  replaced.  None 
of  the  tube  failures  were  considered  unusual  or  excessive  for  the  number 
of  hours  of  operation  Involved.  Three  3TF4A  VF0  filament  voltage  reg¬ 
ulator  tubes  were  supplied  and  used  In  the  first  3  months  of  operation, 
which  Is  considered  excessive.  The  Collins  Company  should  be  notified 
of  this  design  weakness  with  a  view  to  eliminating  the  need  for  the 
3TF4A  In  the  KWS-1.  A  25-ohm  resister  was  used  to  replace  this  tube  with 
no  apparent  effect  upon  the  stability  of  the  equipment. 

The  rhombic  antenna  was  designed  for  the  40-,  20-  and  10-meter  amateur 
bands.  Performance  of  this  antenna  was  excellent.  It  was  beamed  for  the 
geographic  center  of  the  U.  S.  and  coverage  of  the  entire  nation  was  pos¬ 
sible. 
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El  I s worth 


Dieted  r  6U  ,rad,°  r-  Installed  after  naval  communications  were  com- 
oDerat  Innc  u  °"  of  R*d'°  Central  was  allocated  for  the  ham  shack  and 
tr!nf  ??  b69!n  aPP''ox,matf|y  *  March  1957-  The  KWS-I  (1000-watt) 

transmitter  and  a  Collins  74A4  receiver  were  mounted  on  a  standard  Navy 
commun I  cat  Ion  desk .  The  transmitter  was  matched  to  the  rhombic  antenna 
IrVlL  ,frd  ba,“n  des'9ned  focal  ly  and  built  out  of  copper  tubing 
was  bs  ^  the  ?°“  and  ,5"meter  amateur  radio  bands.  A  changeover  relay 
““  ®:fSO  hat,a  sIn9,e  antenna  could  be  used  for  both  receiver  and 

ham  oo^at  =  r  to, construction  of  the  balun,  antennas  available  for 
ham  operations  were  a  35-foot  whip  and  a  375- foot  longwlre. 


Oue  to  a  lack 
and  ham)  at  the  s 
Ing  11 ghts  was  I  n 
If  his  transmltte 
was  needed.  This 
balun1 s  were  cons 
antenna,  signals 
creased  and  the  n 
patches  averaged 


of  a  ground,  the  operation  of  two  transmitters  (Navy 
ame  time  often  caused  Interference.  A  system  of  warn- 
stalled  to  give  the  ham  operator  a  flve-mlnute  warning 
r  was  Interfering  with  Navy  traffic  or  If  the  antenna 
system  proved  to  be  highly  successful.  After  the 
tructed  so  the  KWS-I  could  be  used  with  the  rhombic 
to  the  States  greatly  Improved.  Hamgram  traffic  In¬ 
umber  and  quality  of  phone  patches  Increased.  Phone 
about  one  or  two  every  two  weeks  per  man. 


RADIO  EQUIPMENT 
Transml tters 
TBM- 1 0 


cui  The  TBM-IO  at  McMurdo  had  been  reconditioned  by  Mare  Island  Naval 
Shipyard.  Most  Interlock  switches  had  been  reinstalled  Improperly, 
making  operation  Impossible;  several  connections  In  the  modulator  units 
and  the  transmitter  were  not  Installed;  and  some  of  the  keying  relay 
C!?taCtS”f^  we,ded  together.  The  remote-control  unit  was  designed  for 
shipboard  4/6  wire  control  circuits  and  would  have  required  almost  100 
percent  mod  I  float  Ion  to  adapt  It  to  this  Installation.  No  provisions 
were  made  for  a  dc  voltage  source  necessary  to  actuate  remote  relay/VT 
™uthr°V9h  ,and,,ne  control  units.  The  antenna  coupling  unit  was  fo 
the  TDH  series  transmitters,  and  did  not  lend  itself  readily  to  this 
retaliation.  it  allowed  loading  of  only  one  side  of  transmission  line 
n  sp  te  of  all  the  combinations  of  connecting  that  were  tried.  Two  men 
installed  most  of  the  equipment  In  about  300  man-hours. 


The  TBM-IO  at  Little  America  was  used  constantly, 
a  rhombic,  communications  were  maintained  with  Radio 
Washington  throughout  February  1956  to  January  1957. 
excessive  use,  this  piece  of  equipment  suffered  only 


With  the  use  of 
Balboa  and  Radio 
In  spite  of 
one  major  casualty. 
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That  was  a  transformer  In  the  rectifier  unit.  Effectiveness  on  omni¬ 
directional  weather  broadcasts  was  unsatisfactory.  Directional  trans¬ 
mitting  antennas  were  employed  expeditiously  to  produce  the  maximum 
coverage  possible  where  the  antarctic  stations  were  located.  Keying 
relay  and  blower  motors  required  considerable  attention. 

The  TBM-10  shipped  to  the  Ellsworth  Station  suffered  from  rough  hand¬ 
ling.  Most  of  the  tubes  were  broken,  part  of  the  frame  was  warped,  and 
the  coupling  for  the  Inductance  coll  was  broken.  Otherwise  the  TBM  was 
In  perfect  operating  condition. 

TBL-10 

At  Little  America  V  this  250-watt  CW/VFO  transmitter  was  operated 
on  high  and  low  frequencies.  The  power  was  grossly  Inadequate  for 
weather  broadcasts,  but  this  employment  was  not  originally  Intended.  It 
was  received  with  only  partially  completed  conversion  between  4—  and 
6-wlre  control,  and  was  Incorrectly  wired  at  Puget  Sound  where  It  was 
reconditioned.  The  side  plates  had  not  been  securely  fastened  prior  to 
packing,  resulting  In  sheared  bolts.  It  used  a  power  supply  from  the 
TAB  transmitter  to  produce  1400-watts  power  for  the  broadcast  driving 
4-1000  final.  This  modification  was  highly  successful  In  additional 
broadcast  coverages.  It  used  a  North/South  doublet. 

A  TBL-10  served  as  the  primary  transmitter  at  Hallett  Station.  It 
proved  adequate  so  far  as  power  requirements,  efficiency,  etc.,  are 
concerned.  However,  due  to  non-receipt  of  the  modulator  unit.  It  was 
necessary  to  jury-rig  a  20-watt  phono  amplifier  to  serve  as  a  modulator. 
Modulation  quality  was  excellent  with  this  arrangement;  however,  the 
quantity  could  not  exceed  50  percent  resulting  In  low-power  voice 
emissions. 

Similarly,  Wilkes  Station  received  two  TBL-IOs  without  modulators. 

A  substitute  modulator  was  Improvised  from  a  commercial  PA  system  am¬ 
plifier.  CW  power  was  barely  adequate  for  the  Antarctic  CW  Common 
circuit  and  voice  power  was  Inadequate  for  continental  communications. 
Faul ty  packaging  of  the  equipment  resulted  In  breakage  of  the  glass 
mercury  contact  sections  of  relays  In  the  landl Ine  control  units. 

The  TBL-10  received  at  Ellsworth  was  In  good  condition.  It  worked 
satisfactorily  after  external  wiring  was  completed. 

TBW-4 

The  Byrd  Station  employed  the  TBW-4  as  a  secondary  transmitter.  It 
received  only  limited  use,  mostly  on  the  low  frequency  side  due  to  a 
complete  lack  of  spares.  The  major  trouble  was  the  pick-up  tap  of  the 
antenna  RF  tuning  coll.  As  no  spare  was  available,  a  new  tap  was  cut 
from  a  tin  can.  Although  workable,  the  efficiency  of  the  transmitter 
was  considered  poor. 
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stru  ™;i$or^e.*ineU$^ea«i5e  SouthhP°'e5t«lon.  During  the  con- 
performed  very  well  as  hi  h?fW  ^  °" Y  transmltters  and  they 

the  permanent  station  th}  tranSm,tters*  Upon  completion  of 

as  1  ow- frequency  Corner  "an7  ^  ^  ™  U"d 

factory/  TK  1  3  I  TCT3  ft  dfld  W6Te  pOOT  to  UnS0tl^— 

the transm  It  terras'1™  ^fiTm  M  eTf'  «»  1*5  watt^fccn 

f  rr"  r: .« . 
s-  r-  --  -nX !"  znzi  :r°i:;v/y  ixx,e 

s  Ignal  s  to  TeZ^ToTsl^l  T„  £  V^VZT'*  ^  ? 

TBA-  1  0 


damaJee,r;ransrI  Ved,fhadMbIdn  ' 3'"“'  conte. n,r  with  no  apparent 

Pa.,  prion  to  procurement  by '“^‘‘^sm?  f«l“ 

^eTcihi  rr;:,nred-t  No  spare  x  - 

r  Sr  — - 

reinstalled,  making  contact  Impossible.  Contact  roller  n.lr, V 

i-  ?nl'm3°af„Sd!!r  and 

fi1hrdalfcT%:,ir:d0i? 

Of  variation  and  making  balance  iL' si  e  Jevi  "9  n°rmaI  ra"ge 

welded  together.  Due  to  an  By,n9  re,ay  c°ntacts  were 

;“nHnv,°  an 

landl Ine  control  unit  was  not  installed.  yP  nd  the 

n«y«. ssi',r^:n,^?fi,i.d,r:te,?s  r  ?«*«  — 

poor  so'der  work.  Sliding  contacts  did  not  make  SonXlnX.™?  '° 
sections  of  rotor  plates  were  shorted  to  stators.  The  recllfl^  In  t 
was  new  and  no  trouble  was  encountered.  A  spare  rectifier  I  t  =  * 
inoperative  due  to  heavy  damage  Incurred  during  off-LdL 

™ “Xir 
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ft  J"9  /  TBA"10  was  ,nsta11ed  In  the  receiver  building, 

lleer  .  VVe  tlm6S  3  Week<  The  ma,n  reason  was  that  stable 

d  scha!alHVa9eneraJ!  ?  the  antennas  fay  hl9h  Winds  and  blowing  snow 
discharged  across  the  plates  of  a  capacitor  In  the  final  section,  pro¬ 
viding  a  path  for  high  voltage  to  discharge  across  the  plates,  which 

oneS^  C°nsIferab1e  <|ai"age  by  arcing.  The  solution  was  to  connect  two 
one-megohm  wire-wound  resistors  (25-watt)  to  both  sides  of  the  trans- 
mlsslon  lines  and  to  a  ground  located  close  to  the  transmitter.  The 

mTi5?  S  aut0ry  Wlth  a  three-9uarter  load  on  the  transmitter 
and  a  high  wind  on  the  antenna.  This  trouble  was  not  encountered  when 
tne  equipment  was  moved  to  the  transmitter  building. 

TAB- 6 

f l*rTMe|!r!TrT,^ter  shlpped  to  McMurdo  was  apparently  new  and  the  rectl- 

contrnl  M  Y  n?w‘  Both  arr,ved  In  excellent  condition.  Landl  Ine 

control  unit  keying  voltage  was  obtained  from  a  DC  source  manufactured 

or  use  with  the  TBM-10.  Forty-eight  man-hours  were  expended  In  the 
Installation. 


At  Little  America  this  transmitter  had  a  lack  of  range.  Many  tests 

Ane|nH?dUMed  W^h  Vr’°US  sh,ps  and  statIons,  with  negative  results. 

All  Indications  showed  that  the  transmitter  was  operating  satisfactorily. 

e  maximum  range  with  any  definite  degree  of  reliability  was  150  miles. 
of  tb®Se  *estf  were  made  with  aircraft.  On  occasions.  Radio  McMurdo 
i  uh6ar  thC  s  9na I s •  The  antenna  was  lengthened  from  185  to  700  feet 
with  no  apparent  Increase  In  signal  strength.  A  counterpoise  was  added 
but  results  were  the  same.  Heavy  Interference  (key  clicks)  was  evident 
n  all  receivers.  Except  for  occasional  uses  as  an  aircraft  homer,  this 
unit  remained  In  stand-by  status. 

30K5 


At  Little  America  this  transmitter  was  In  constant  use.  Its  perfor¬ 
mance  was  satisfactory  but  severely  limited  by  crystal  shortage  until 
VFO  was  constructed  on  one  channel.  The  changing  of  crystal  frequencies 
was  laborious.  Two  straight-wire  antennas  were  used.  D | fflcu 1 ty  developed 
with  the  power  amplifier  tube  when  voice  was  used.  Severe  arcing  caused 
gas  to  fill  the  tube.  This  same  condition  existed  Immediately  after 
changing  tubes.  The  corrective  measure  taken  was  to  use  the  gear  on 
reduced  power.  Difficulties  were  encountered  also  when  using  this  set 
on  CW.  When  plate  voltage  was  applied,  a  loud  hum  would  be  heard  on 
frequency.  The  receiver  volume  control  had  to  be  turned  practically  all 
the  way  down.  No  corrective  action  could  be  found  to  eliminate  this 
condition.  The  only  alternative  was  to  use  this  transmitter  on  duplex 
CW  circuit.  K 
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The  30K5  crystal-controlled,  300-watt  transmitters  were  the  primary 
transmitters  at  the  Byrd  Station.  The  30K5  was  considered  a  very  poor 
choice;  for  such  equipment  at  remote  stations  such  as  Byrd,  the  primary 
requirement  is  versatility.  The  30K5  falls  far  short  of  minimum  require¬ 
ments  because  of  the  dependence  upon  crystals  and  the  excessive  time 
required  to  change  channel  frequencies.  The  RF  antenna  tuning  colls  on 
both  transmitters  changed  Inductance  In  a  period  of  about  10  days,  making 
It  necessary  to  adjust  the  variable  taps  with  a  grid  dip  meter.  Over¬ 
heating  of  the  PA  plates  on  both  30K5s  was  a  common  occurance,  making 
It  necessary  to  detune  transmitters. 

The  South  Pole  Station  used  two  30K5s  as  primary  transmitters.  They 
were  very  good  to  maintain  communications  as  to  the  requirement  for  power. 
However,  the  versatility  was  Inadequate.  This  and  frequent  failures  of 
relays  with  limited  spare  parts  available  were  not  desirable  qualities. 

431-D 

This  1-kw  CW  and  voice  h 1 gh-f requency  transmitter  was  Installed  at 
Little  America.  it  had  ten  channels,  crystal-control  and  auto-tune. 

The  equipment  was  packed  and  shipped  excellently.  it  lacked  a  VFO  or 
FSK  unit.  Bypass  by  use  of  an  LM  frequency  meter  and  a  KY-58  keyer  on 
the  tenth  channel  permitted  RATT  and  facsimile  operation.  This  equip¬ 
ment  was  originally  Intended  for  a  i  rops  use  until  Kiel  Field  built  its 
own  alr/ground  transmitter.  Auto-tune  was  not  wired  because  of  lack  of 
wire  (not  an  operational  Inconvenience,  though,  because  snow  and  Ice 
effects  on  antenna  required  checking  transmitter  tuning  on  each  frequency 
change).  This  was  a  very  useful  transmitter  in  all  applications.  it 
was  employed  throughout  the  antarct tc  cont  Inent  (voice  and  CW)  to  Balboa 
and  Syracuse  (radioteletype)  and  to  Washington,  D.  C.  (facsimile).  it 
provided  great  flexibility  to  transmitter  capabilities  of  the  installa¬ 
tion.  No  technical  troubles  were  encountered  except  that  the  first 
filter  capacitor  In  the  high-voltage  power  supply  failed  twice  and  one 
binding  auto-tune  bearing  developed.  It  employed  an  unterminated  rhombic 
directed  to  Balboa. 

AN/FRT-1 5A 

During  the  first  tests  immediately  after  installation  at  McMurdo  it 
was  discovered  that  RF  oscillator  0-140A/FRT-I5  was  Inoperative.  The 
trouble  was  finally  Isolated  to  the  Interstage  transformer  Z-3603  In 
the  filter  mixer  F-104A/FRT-1 5,  a  sub  unit  of  the  RF  oscillator.  Close 
inspection  of  the  defective  transformer  revealed  that  one  lead  had  never 
been  connected.  The  only  other  trouble  encountered  was  in  the  power 
amplifier  grid  circuit.  The  resistive  network  of  R-3952,  3953,  and  3954 
(all  4.7-k,  2-w  resistors)  decreased  in  value  until  an  increase  in  grid 
current  burned  out  one  of  the  resistors.  The  fact  that  this  trouble 
occurred  twice  may  be  because  the  resistors  were  underrated  in  the  volt¬ 
age  rating. 
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AN/FRT- 1 7 

suppressor  In  the  powe?  ampM  f fer^l  W3S,  !"  the  harmon,c 

showed  that  arcing  had  occurred  Lf  CUlt*  V,SuaI  'nspectlon 

L-505,  eventual,y9burnlng  ou^  the  cMin  °f  th*  tUr"S  °f  the  «>" 

that  this  same  trouble  had  occurred  a  t  *LI  1 1  lrAm50^^6^ ! Y  ,earned 
aboard  the  USS  Glacier.  It  U  America  Station  and  also 

and  In  that  the  turns  of  the  coll  L-505  ar^  th,S  ,Is  a  trouble  In  design 
other  major  trouble  encountered  was  ln  Z\^  t0°  Ci°Se*  The  on,y 

Z-801.  This  station  has  been  prone  In  f  9  °Ut  °f  the  Mne  fMter 

IS  be,  leved  that  ,hl.  was  the  contr  Ibut  iJTZLTZ*  iTtZSl/ " 

out  an  Inner  sea^aHirfun  "if  ^snow  Muh'  jTh”  a  broken  ho*,  wlth- 
spares  „r  crystals.  „  1  r.LL  »  h f  books, 

assembly  Incorrectly  wired  and  without  sta  S.!??1  **  °"  C°upl  ,n9 
harmonic  suppressor  coll  hum^H  ^  resistors.  The 

of  couplings  on  the  tunlna  sh^ft-c*  as  8  result  of  mechanical  failures 

The  transmitter  operated  without  a  harmonh^5  fabr,cated  Really  failed, 
oscillator  needed  replacement  and  tZT  suPPtessor.  When  the  master 

the  locally  contrived  VFO/FSK'used  by  the^  f-D°transml  tV  Utt,e  A}ler,ca^ 
thereby  limiting  the  effectiveness  of  the  43  -n  Th  T  T*  emp]oYed> 
for  the  AN/FRT- 1 7  therefore  aggravated  the  lack*of  *  Crysta ,s 

Performance,  outside  of  technical  dlfflmlr!  k  uf  ^rysta,s  for  the  431-D. 
important  If  spares  had  been av  a  1 1  ab  Z  *  ^I"hkwou,d  not  have  been 

Used  McMurdo  doublet  and  op^lo^r^g^ir::  ^  B3,b°a  and  McMurd°* 

AN/FRT- 2k 

At  McMurdo,  the  only  major  failure  in  t-hie  ? 
power  amp  I  If  Jer  filament  bypass  capacitor  t-  1  !h  TI'  was  that  tbe 
troubles  were  of  a  roatlne^atur,  -P  ^be  faHures  °  A" 

Rece Ivers 


51 J4  (Col  1  I  ns) 

were  very  accurate.  1  u,al  calibrations 

trouble  throughout  the  year .^CorrecU ve^ain t ^  W‘th  3  mInImum  of 

alignment  and^f  replacement  of^oT^Jc  ’ - 
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Three  5U4  receivers  provided  the  South  Pole  Station  with  excellent 

and  oth  ltY  f°P.NaVy  ^ommun i  cat  ions  as  well  as  World  Series,  "Sputnick  I" 
and  other  varied  communications  uses.  P  1 CK  i 

11  ALthe  CaP?  Ha,,ett  Station,  the  51 J4  receivers  proved  superior  to 
WWV  °thU  eJCtpV,n?  eqU,p^ent  in  eVerV  respect.  Calibrated  weekly  with 
l^t^s  and  F  P  SG  35  3  frequency  standard  for  setting  up  trans- 
^  ®  uand  frequency  measuring  purposes.  Calibration,  stabMity  sen¬ 

sitivity,  selectivity  and  fidelity  of  these  receivers  rated  excellent. 

at  Wilkes  Nation  re^|VerS  C°7rised  the  P^ry  receiving  Installation 
hlahlv  ThP  wl  axcel1ent  equipment  cannot  be  reconmended  too 

highly.  The  Navy  should  Investigate  this  equipment  for  service  use. 

.  pr i mary  recept I  on  was  provided  Ellsworth  Station  by  three  51 J4  re- 

and  erSl'd  h  ferent  c°mb  1  nat  Ions  of  receiving  antennas  were  available 
and  could  be  connected  to  any  of  the  three  receivers.  The  51 J4  gave 

th7inn°?  reCa^fon.°n  a,)  ba"d*>  signal  to  noise  ratio  was  good?  and 
men  i  I  brat '  on  check  points  were  very  well  liked  by  both  radio- 

Tn^ta  1  ni  th'f P°Wer  SUPP,y  b6ing  Part  °f  the  receiver  made 
installing  this  unit  very  easy  and  fast. 

RBA-RBB-RBC-RBM-RBS 

HrM,.rHfI,SrSta?da!id  °f  NaVy  receivers  was  used  at  all  stations. 

HcMurdo  received  two  RBAs,  four  RBBs,  two  RBCs  and  one  RBS,  all  in  good 

case  of°thentran?m!?!n9  3  "'"'T"1  checkout  before  using.  Similar  to  the 
case  of  the  transmitters,  precipitation  static  was  present  In  the  re- 

ce  vers.  As  no  Insulated  antenna  wire  was  available,  100  thousand-ohm 

resistors  were  placed  across  the  input  terminals  of  the  antenna  and  the 

RBB  andWRBC  Sat ' f actory ‘  Max,mum  efficiency  was  obtained  from  the  RBA, 
RBB,  and  RBC  receivers  used  at  Little  America. 

RBM-5  receivers  were  used  at  the  Byrd,  South  Pole  and  Cape  Hallett 

stations.  At  Byrd  and  the  South  Pole  the  receivers  were  used  as  stand- 

Un  and  n°  trouble  was  experienced.  However,  at  Cape 

le!!l  ro!  th  finT  I"5  W6re  unusab,e  due  to  an  overwhelming  noise 

level  from  the  800-cycle  power  source  for  the  TBW  transmitter. 

and  had  RBA~7  was  used  at  Wilkes  Station.  it  performed  satisfactorily 
and  had  no  outages.  The  RBA  at  Ellsworth  Station  was  used  for  low- 
frequency  reception,  using  a  35-foot  whip  antenna.  it  was  set  on  500  kc 
LFr0?PVLFer  WatCh  °n  the  d'Stre5S  frequency.  Very  little  was  heard  on 
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Transceivers 


AN/GRC-9  transmitter/receivers  were  used  at  the  South  Pole  in  the 
weasel  and  In  the  Aurora  tower  as  ground-to-air  and  ground-to-ground 
equipment.  This  equipment  is  quite  reliable  and  performs  very  well  under 
very  rugged  usage.  AN/PRC- 17 's  were  supplied  by  the  Air  Force  and  were 
a  backup  for  the  ARC-1.  The  AN/PRC-17  Is  uncomfortable  to  operate  in 
old  weather  for  any  period  of  time  due  to  its  push-button  controls. 
During  summer  operations  and  airdrops, .an  ARC-1  transceiver  was  used  for 
drop-contro  (ground-to-air)  circuits  (121.5  mcs).  This  was  very  advan¬ 
tageous  as  It  kept  the  primary  antarctic  air-to-ground  circuit  free  of 
the  drop-control  traffic.  About  the  only  complaint  in  this  system  was 
the  power  supply  to  run  the  ARC-1.  Frequent  failure  of  the  putt-putt 
necessitated  shifting  control  to  the  antarctic  air-to-ground  circuit. 

A  TCS-type  transmitter/receiver  was  installed  In  the  new  weasel  .  This 
has  more  power  than  the  AN/GRC-9.  A  voice  contact  was  made  with  Byrd 
Station  600  miles  away.  1 


A^GR5:9  Potable  transceiver  set  proved  to  be  superior  in  many 

* 21  ?  hej  pr  rrr  eclulPment  at  the  Hallett  Station.  it  was  the 

most  faithful  and  reliable  piece  of  communications  equipment.  For  the 

period  during  which  the  TBW  was  being  permanently  Installed,  the  AN/GRC-9 
was  utilized  with  100-percent  efficiency  for  handling  all  traffic  on  the^ 
AM/rnrM0  Commoni  c  1  r  cu  i  t .  During  the  1957-1958  summer  season,  the 

W!S  f’P’oyed  on  Air/Ground  primary.  Voice  contact  was  maintained 
with  McMurdo  Sound,  Little  America,  and  with  aircraft  enroute  between 
McMurdo  and  New  Zealand.  During  the  winter,  all  antarctic  stations  were 
worked  CW  at  one  time  or  another.  The  AN/GRC-9  proved  to  be  a  highly 
rugged,  versat  Me,  and  reliable  means  of  communications  in  nearly  every 
phase  of  communications  at  Cape  Hallett. 


mi|An  installed  in  a  weasel  was  used  for  communication  between 

Wilkes  Station  and  the  Ice  Cap  Station,  a  distance  of  about  50  miles. 
Communication  was  only  fair  to  poor,  and  many  schedules  were  missed  due 
to  Inability  to  start  the  weasel  in  the  extreme  cold.  In  an  effort  to 
Improve  communications,  a  motor  generator  was  fabricated  using  a  1-1/2-hp 
electric  motor  driving  a  weasel  electric  generator.  The  motor-generator 
was  placed  In  the  connecting  tunnel.  An  AN/GRC-9  was  mounted  Inside 
station  living  quarters.  A  four-wavelength  sloping  Vee  antenna,  oriented 
toward  the  main  base,  was  Installed,  using  the  Met.  mast  for  the  high 
end.  This  arrangement  made  the  radio  more  convenient  to  operate  and 
Insured  meeting  ail  schedules.  This  Installation,  however,  suffered  from 
a  very  high  radio  noise  level  due  to  sparking  of  the  generator,  which  for 
all  practical  purposes  nullified  any  advantages  obtained  by  the  use  of 
the  arger  Vee  antenna.  Communication  reliability  remained  fair  to  good. 
Possibly  the  installation  of  the  slightly  more  powerful  Navy  Model  TCS 
radio  equipment  would  Improve  communications,  although  indications  were 
that  the  station  was  sited  in  a  skip  zone  and  only  application  of  "brute" 
power  would  insure  reliable  communications. 
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An  AN/GRC-9  transmitter/receiver  unit  was  installed  in  Ellsworth 
Radio  Central  for  local  communication  and  for  contact  with  traverse 
parties  while  within  its  range  (approximately  100  miles). 


One  AN/PRC-6  VHF  transceiver  was  semi-permanently  installed  in  the 
Wilkes  Station  Communications  Building  for  local  communications.  In  con¬ 
junction  with  a  special  antenna,  this  equipment  performed  excellently. 
Outages  were  attributed  to  battery  failure.  Due  to  cold  weather,  units 
in  the  field  lost  contact  from  inability  to  keep  the  dry  batteries  warm. 
When  the  batteries  were  kept  warm,  the  field  units  had  little  difficulty 
in  maintaining  communications  up  to  13  miles  from  the  main  base.  Antenna 
polarization  of  units  in  the  field  was  very  critical;  to  maintain  reliable 
communications  it  was  necessary  to  go  to  as  high  ground  as  practical  and/ 
or  to  move  the  boat  to  open  water  away  from  bays  and  inlets.  It  is 
recommended  that  arctic- type  batteries  be  procured  for  future  cold-weather 
operations.  Procurement  of  the  H-33/PT  handset  and  AT-249/GRD  RDF  antenna 
would  greatly  improve  the  versatility  of  this  equipment. 

Teletype 

Two  Model  1 9 '  s  and  two  Model  28's  were  used  at  McMurdo.  Their  con¬ 
dition  upon  arrival  was  good.  Installation  and  hook-up  required  96  man¬ 
hours  because  of  the  need  to  manufacure  a  switching  panel,  as  none  was 
delivered  with  the  equipment.  Teletype  maintainence  was  a  continuing 
thing  and  required  constant  attention  as  the  teletype  equipment  was  the 
mainstay  of  communications.  The  greatest  problem  was  with  volcanic  ash 
and  dust  getting  into  the  machine  and  causing  moving  parts  to  wear  beyond 
their  normal  rate.  This  was  especially  true  of  main  shafts. 

At  Little  America,  radio  teletype  reception  was  good.  Balboa  signals 
were  copied  with  little  difficulty.  Excellent  reception  was  maintained 
when  Radio  Balboa  used  a  50-kw  transmitter.  Bal boa-McMurdo  RATT  circuit 
monitored  with  excellent  results  to  screen  traffic  for  Little  America. 

This  system  eliminated  a  CW  relay  from  McMurdo.  RATT  transmissions  by 
Little  America  were  not  particularly  successful.  After  much  difficulty 
and  severe  delay,  RATT  traffic  was  passed  to  Balboa  on  only  two  occasions. 
Even  a  TBM  on  high  frequency,  with  a  rhombic  antenna,  was  unable  to  push 
a  strong  enough  signal  for  good  RATT  communications.  Various  commerical 
press  (RATT)  were  copied  when  conditions  permitted.  Excellent  RATT  press 
copies  were  received  from  various  New  York  stations,  which  permitted 
printing  of  a  dally  camp  newspaper.  Many  attempts  were  made  to  copy 
Australian  RATT  weather  schedules,  but  the  signals  were  very  weak  and 
a  schedule  was  received  only  once. 

Facs Iml le 

Two  TXC's  arrived  at  McMurdo  In  good  condition  and  required  24  man¬ 
hours  to  Install,  Including  construction  of  a  table.  Because  of  erratic 
operation  of  the  keyer  unit,  few  tests  were  made  on  photo  transmissions 
from  Little  America. 
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Antennas 

McMurdo 


pine^stis  z?i:ix:ur,rs  “re  ractad  us,n=  f°- 

In  holes  that  had  to^e  drllfed  6  fe^d'  S°?  ?nCh°r  r°ds  ”ere  placad 
For  ty-f  1  ve-Dound  chanoa-k  1  e”  6  feet  deeP  with  pneumatic  drills. 

holes  for  poles  g,1  '-har9es>  tW?  P^o  ho,e*  were  used  to  make  Woot 
Insulators.  One  quad  recelvTnq^ntenna  I"?  Sbranded  cab,e>  with  break 
communication  buNdlng  using  four  45-f erec5ed  around  the 
guys.  They  were  erected  ln9*-ho  ^  °°t  P  n?  po,es  eacb  using  three 

pine  poles  were  used  for  transmlssTon'^Un93  ^  rhomb,cs*  Three  25- foot 

sr;«?  “r“n:r0i~rTd 

conditions  “the  StZil "LZ'r'llT 
man-hours,  instead  of  the  6, 00  ™n-^uisPexpeTdI;.aPPr°X"nate'y  '5°° 

s I s ted°of  WtL.THtrMtrd  dUr'n9  °eep  Fr“z'  't  con- 

5!?**^;  III  orientatecMn  *"  /*’ Xr%X,'o  Sa°£,. 

^St,,reot,o„%^'^rih?rr^'hr5^Eiod,;rrPai-'?e- 

the  rhomb  Ici^The^albii'ih '  2-Mt  clpcle  courses  were  calculated  for 
New  Zealand  rhombic  as  c  “‘t  f "  °Ut  ??  8  C'aSS  "A">  and  the 

Balboa  rhombic  as  70A5  fee? each's  l£  L?r\™V’Vara'!  ,en9th  °f  tha 

t?h“2ea;r,rh^,d  as  66K3  ^ siiTbiij, 

Increments  Si  rflSLSS*  “'2^  ‘T^T  ^ 

Since  the  doublet  was  to  be  constructed  nn  ^  t- 1 1  «•  . 

poof.iie,arirob;r,r9ro  rd  forfth*  ^  end  °f  tha  d°uJ,at» 

the  Balboa  rhomb, c  for  the  east  Ind  Pa^r '£ Ins"^  'KbiiS  ^IcUvely. 

be  modified  so  that  the  anchor  could  slip  Into  a  te  “Vll  l2  tnJo^  t0 
permafrost  by  a  jack  harrmer  and  star  drill  d  "  dri,Ied  Into  the 

dr  HI  would  stick  very  often.  By  using  100  pounds”?  a”  pressure^6 
Jack  hammer  received  such  a  jolt  that  it  would  not  stick.  ? 
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weasIfeb;tngSus:def"S:heb,:dM^  then  raJsed  ^  the  9‘"  P°»e  method,  a 
mast  to  facilitate  the  I*"9  ’  Downhau,s  were  left  on  each 

were  blasted  for  the  Ib-foot^h?  f  e,antenna  W,re*  Three-f°°t  holes 
set  In  place  The  dJ It  ?  poJes>  and  the  PoIes  were  easily 

the  short  pole.  Number  6  s  ^emse,Ves  were  assembled  and  attached  to 
pole.  Number  6  soft  copper  wire  was  used  for  the  doublets. 

building1  platlau  toVJarn^  ^  ^  anchors  sunk  ln  the  transmitter 
copperweld  was  used  and  9f  P^Cj  oll/roP  on  Portress  Rock.  Number  6 

directly  to^Tt  Trom  the  trantlll  6  $°ft  COpper  wIre  was  run 

the  wire  1100  feet.  The  iq  fnnt-  ^  t  u  d  n£,J  ™ak,n9  the  total  length  of 
and  Installed  .n^r  Jess'L^nt'?^  area 

Ing  durln^Deep^ieLe^’05  C°nstructed  »"  front  of  the  receiver  bulld- 
were  toll  used  for  recijv?"6  ^  ^  ZeaIand  and  the  °ther  for  Balboa, 
up  and  put  to  qood  use  b!  Jh!  antannas*  However,  they  were  soon  snapped 
were  not  changed,  except  for^enaH2^!  ’  ^  ax,st,n9  receiving  antennas 

600  feet,  as  ?hey  were  sat  1  s factor ]*"  !?.  Jk  °"9/re  to  approximately 
performed  very  well.  ^  new  y  constructed  antennas 

^-tW  wer  e'not  "super  Tor  ^  U  was^eTt 
alumlnum°or  Ught ^guVon?5'  ^  been  USed  '  perhaps  one  of 

Little  Amer lea 

In  Deep  Freeze"  M  "^Th0"!  ^  ?6W  antenna  farm  of  51  masts  was  constructed 

Mir™/  f  /  H  ,ocatIon  was  restricted  by  prior  Installations- 

up  of  three  hexaaonaT^f  \  Three  maStS  Were  2k  feet  hI9h^  <"ade 
{**■  and  n , °f t”"' 

^dS?or  t™oSorW?hr«ean?ennf°s  to”  T  '°n°Sphere  S““  "»»»  -re 

TennfwTre  3  m°re  ef ^^“use'oT  Ihl  l  Im^e^s"^^^  an- 

betterSresultrVeThe°2S 'bi^  ”  easIer  to  work  with  and  gave 
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Ant^nas  and  transmission  lines  were  made  of  the  following  wire- 
f  coPPervyel  d,  #6  stranded  copperweld  and  #10  copper.  The  recelvlna 

«  T  “ere  5?'  75'°hm  The^mi  smatch  Jo? 

exclusive  use  JlTY ,  '  CJ?nt  75-°hm  coax  on  hand  to  allow  Its 
and  the  rhnmhlr  ^  t^ansmissIon  J!nes  for  the  transmitting  doublets 

d  the  rhombic  were  #6  copperweld  spaced  12  inches  to  form  600-ohm  lines. 

V  Roll!6  ant®ni?a  ^struction  at  Kiel  Field  Included  the  following:  One 
200'fnArTh  -9  ,30cfeet  ,n  1  ength ;  one  130-foot  longwire,  and  one 
aooAl?  c  ,°?9Wire*  E,even  masts  were  used.  One  was  made  of  three  hex- 

2  x  6's  u^TS;  S6Ven  W6rf  ^  Up  of  6  x  6's!  the  other  three  were 
*  b  ’  used  as  fuPPorts  for  the  transmission  lines.  Each  of  these 

spacers S and S#i 2  oV  3  60<?“°hm  transmlss ion  line  constructed  of  6-inch 
*£^!rS  mi  copper  w,re‘  Lack  of  Insulators  was  one  of  the  two 

priperPw?riemSTheChrr7d  °Yf5'S  const^ct  Ion.  The  other  was  lack  of 
iqq7  bv  rnr,A  Th?jh  #12  coPPer  wire  was  replaced  in  September 

heen  cT  ** *,  Th  S  W3S  found  necessary,  as  the  solid  copper  had 

stretched  by  wind  and  low  temperatures  and  had  sagged  appreciably. 

^enna  Construction  Evaluation.  There  were  sufficient  mast  sections 
of  various  types  to  construct  the  necessary  antennas.  The  best  masts 

?he6most  d  :,thM20"f°Ot  6  *  6'S  (<te,eph°ne  poles  are  also  excellent). 

If  the  th?  *  C^°SSarmS  are  4  x  They  are  easily  bolted  to  any 


of  the  three  types  of  masts  and  to  power  poles, 
strength  to  hold  up  under  any  required  stress 


They  have  sufficient 


Mlirh ThJ  ^rdr!  SUppl^  whlch  was  very  limited,  was  almost  exhausted. 
Much  of  the  hardware  used  came  from  Little  America  III.  Construction 
would  have  been  very  difficult  without  this  outside  source.  Much  of  the 

Tnsul^  r  US  ^  t0  r 6  fabr?cated  local  1  y .  A  sufficient  quantity  of 
eCerl  naVer.f°Un?  a  proper  job  of  construction.  Almost 

every  Insulator  found  at  Little  America  III  and  V,  including  the  few  guy 
wire  Insulators,  was  placed  into  service  as  antenAa  insulators.  Very 
few  were  of  the  proper  type.  The  major  trouble,  other  than  small  supply, 

caredanr6r  b!I?X?Se,’  AU  !nsu,ators  have  f->  be  handled  with  great 

C  am  S  diffIc^,t:  to  handle  when  cold,  as  it  is  stiff  and  cracks 
easily.  All  coax  used  outside  should  be  armored  for  strength. 

Antenna  Performance.  Three  600-ohm  transmitting  and  four  75-ohm 
receiving  doublets  were  used  at  Little  America.  Two  of  the  transmitting 
doublets  were  used  on  the  Weather  Broadcast  with  apparent  success.  The 
use  of  directional  antennas  on  a  supposedly  omnidirectional  broadcast 
was  Initiated  to  overcome  the  power  limitations  of  the  equipment.  Fre- 

clve^Ie  and  an^?nas  were  shifted  during  the  year  to  obtain  the  maximum 
coverage.  The  third  transmitting  doublet  was  used  for  the  RATT/CW  point- 

Ir-Z,  ^cult  with  McMurdo,  and  was  successful  except  dur  i  ng  periods 
of  ionospheric  disturbance. 
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The  receiving  doublets  were  designed  to  obtain  maximum  frequency  and 
direction  coverage  for  the  Weather  intercept  frequencies  and  stations, 
and  the  point-to-point  and  Antarctic  Common  frequencies.  Because  of  this 
there  were  compromises  and  they  normally  operated  under  less  than  optimum 
conditions.  In  spite  of  this  they  were,  in  general,  the  most  successful 
of  the  receiving  antennas  in  terms  of  s i gnal-to-noi se  ratio. 

Th  ree  rhombics,  two  for  Navy  communications  and  one  for  amateur  radio, 
were  used  at  Little  America.  The  two  Navy  communication  rhombics,  one 
receiving  and  one  transmitting,  were  pointed  toward  Balboa,  C.Z.,  and 
Washington,  D.  C.  The  receiving  rhombic  was  one  of  the  better  receiving 
antennas  because  of  its  distance  from  camp  and  the  quantity  of  wire  con¬ 
tained.  The  transmitting  rhombic  with  the  l-kw  431-D  transmitter  was 
successfully  used  to  contact  all  the  U.  S.  bases  on  the  continent  and 
many  foreign  antarctic  T GY  stations.  in  addition.  It  was  used  success¬ 
fully  for  radio  teletype  and  facsimile  transmissions  to  Balboa  and  the 
United  States.  The  amateur  rhombic  was  constructed  with  the  same  di¬ 
mensions  as  the  existing  rhombics  since  these  had  been  successfully  used 
for  ham  communications  in  Deep  Freeze  i. 

The  eight  longwires  were  used  in  a  variety  of  applications.  One  was 
very  successful,  but  noisy,  on  the  third  weather  broadcast  frequency 
directed  east  and  west.  The  1000-foot  longwire  transmitting  antenna  was 
changed  to  receiving  McMurdo's  low-frequency  tests.  it  was  truly  an 
optimum  antenna  for  this  purpose  since  it  was  oriented  broadside  to 
McMurdo.  The  remaining  longwires  were  used  for  receiving  and  provided 
a  wide  selection  of  characteristics  which  the  radiomen  used  to  full 
advantage  during  the  year. 

The  six  whips  were  all  constructed  In  Deep  Freeze  I  and  were  used 
with  some  success  In  special  circumstances,  although  the  other  antennas 
produced  generally  superior  results.  The  35“foot  whip  was  a  very  useful 
receiving  antenna  during  Deep  Freeze  I.  its  location  on  top  of  the  mes¬ 
sage  center  precluded  Its  use  as  a  transmitting  antenna  in  Deep  Freeze  II 
because  of  the  proximity  to  the  receivers.  It  is  believed  that  vertical 
antennas  have  many  advantages. 

The  location  of  the  transmitter  building  at  a  greater  distance  from 
the  message  center,  with  the  attendant  location  of  the  transmitting  an¬ 
tennas  farther  away  from  the  receiving  antennas,  would  have  produced  a 
considerable  improvement  in  the  effectiveness  of  the  installation. 

Recommendat ions .  i.  Whip  antennas  with  sufficient  cable  for  favor¬ 
able  location  and  with  adequate  and  convenient  antenna  switching  devices 
should  be  provided  the  four  U.  S.  bases  being  retained  In  the  antarctic 
In  Deep  Freeze  IV,  so  that  opportunities  for  mutual  contact  will  be  pos¬ 
sible  technically.  The  locations  of  the  remaining  bases  suggest  that 
successful  contacts  should  be  possible  with  omnidirectional  instal lat ions . 
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2.  All  bases  should  be  provided  with  a  75-  to  100-watt  h I gh-f requencv 
transmitter  along  the  lines  of  the  AN/GRC-9  (but  not  necessarMy  equipped 
for  teletype  or  facsimile)  or  the  single  sideband  KWH-1  (but  with  Navy 
frequency  coverage)  for  the  base  control  station.  The  mobile  stations 
shorn  d  be  equipped  with  20-  to  100-watt  crystal-controlled  or  highly 
stable  VFO-control led  transmitters  capable  of  withstanding  vehicular 
vibrations  and  bumps. 


3*  Transmitter  and  antenna  research  should  be  conducted  in  the 
antarctic  to  Improve  short-range  portable  communications,  both  vehicular 
and  man-carried,  under  the  extreme  climatic  conditions  which  are  prevalent 

4.  Teletype  equipment  should  be  provided  for  the  outlying  stations. 

5*  Authority  to  transmit  in  Russian  should  be  noted  In  future  task 
force  Comm  Plans  along  with  authority  to  transmit  messages  In  Spanish 
and  French,  If  granted.  Continuation  of  these  and  the  addition  of  more 
foreign  contacts  should  be  encouraged  as  a  valuable  contrlbuter  to 
International  good  will. 

6.  All  future  antarctic  communications  Installations  and  augmenta¬ 
tions,  and  all  antenna  field  design  should  be  conducted  by  BuShlps. 

Byrd 

One  30-foot  whip  was  a  4- Inch  aluminum  pipe  tapered  to  2  Inches. 

This  whip  antenna  proved  to  be  the  best  receiving  antenna  available  at 
Byrd  Station.  Reception  Improved  30  percent  with  the  erection  of  the 
tunnel  system,  using  this  as  an  extra  ground  plane.  Best  reports  re¬ 
ceived  from  all  stations  worked  were  on  this  antenna. 

The  longwlre  was  constructed  of  #6  copperweld  wire,  620  yards  long, 
laid  out  north  and  south.  Approximately  610  yards  of  the  antenna  were 
beneath  the  snow  at  depths  from  6  feet  on  the  northern  end  to  2  feet  on 
the  southern  end.  The  longwlre  proved  Inadequate  for  everything  but  LF 
homing,  which  was  unreliable  but  the  best  on  hand.  Reception  of  broad¬ 
cast  band  stations  was  obtained  but  not  to  any  great  extent.  By  burying 
It  was  found  that  a  minimum  of  snow  static  resulted. 


The  rhombic,  located  approximately  150  yards  NE  of  the  station,  was 
built  from  #6  copperweld  with  an  overall  length  of  776  feet.  Due  to 
lack  of  antenna  poles  and  to  extremely  bad  weather  at  the  time  of  erection 
the  rhombic  was  laid  directly  on  the  snow,  with  4x8  posts,  8  feet  long 
sunk  to  a  depth  of  4  feet.  The  antenna  became  completely  burled  In 
about  3  weeks.  The  results  on  the  rhombic  were  more  satisfactory  but 
still  erratic.  This  antenna  was  used  exclusively  with  the  KWS-1/75A4 
ham  set.  Considerable  reduction  In  snow  static  was  noted  after  It  be¬ 
came  covered  with  snow. 
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iongT^d;si:erhi9Twuhct:viofl0  antenna  w,re-  “  -  '5° 

counterpoise  of  the  same  dimensions  A  'w°-"'re 

and  became  burled  In  the  snow  aft-or  rected  f  feet  above  the  snow 

second  In  reliability  only  to  the  whin  3  mPl?tha  The  d>P°le  proved 
McMurdo.  On  occasions"  It  ™s  used  fn  I’pT*  "9  L,tt''  and 

Best  results  wereSb^eent6"ndU9emcsf?r  ^  h°m'n9  W,th  dub,OUS  res“'ts. 

beamed^o^adlate^u^n^th^^Use^of  nthe”do°bI  eS>  ”as  center-fed  and 
the  erection  of  the  rhomb?".  Constructed  Sr  h  ““  d'*C°ntInued  after 
adequate  on  14  mcs,  and  useless  on  2?  ^.  US6>  !t  W8S  bare,y 

al  though^t here  l"°  were  constructed, 

rhombic.  The  rhombic  should  h  *  °?6  add,u°nal  whip  and  another 

cut  to  8  or  9  r  L  ,  approximately  3  wavelengths  per  lea 
U  U  or  y  mcs,  and  beamed  on  McMurdo  Ub>n*  „  l.,  ,  p  9> 

Is  adequate ,  It  Is  believed  a  rhomh I l ,  ,WhI,e  a  whIP  ^  most  cases 

With  the  Installation  of  reaulrtd  VHP  Pr°Ve  m°re  dePendable. 

antennas  would  also  CetLe  tecetsatv  associated 

necessary,  and  installation  would  be  simple. 

South  Pole 


With  recelv  I  ng3  ond^transm!  1 1  In^antennas^of  &*,  ?' "f"*  '"s«»»'o„, 

exception  of  the  ham  rhombic  which  k  f  ^  ,0ngwire  type,  with  the 

States.  Transmitting  a^e'nas  coLTsteSeafe?  3t,the  md-W«tern  United 

broadside  to  Little  Lerica.  Two  35-foot  wh5n°  ,0ngW^eSf  one  orientated 
used  for  reception,  together  with  one  ho  wJ  ?  °r  vertical  antennas  were 
orientated  broadside  to  McMurdo  ?Ef  JSf  ?  '°ngw,re  whJch  was 
aurora  tower.  The  emergency  radio  antenn/""3  ^  m°Unted  at°P  the 
and  was  erected  broadside  to  McMurdo  Thls^afso  Sta',dard  TBW  k,t  antenna 
frequency  homer  antenna  Th-  .  h  50  served  as  the  low- 

Aurora  tower,  one  broadside  to  ^rd^zor^'d^6  JnstaHed  from  the 
the  line  of  flight  for  aircraft  Sn  a  drop  "n!  ^  °ther  br°adS,de  tD 

Ha  11 e  1 1 


fol  lowing^  a^oub^t'HaTttz'r6  6Xperimented  with.  Including  the 

vertlcal9whlp.  The  station  *  ^eBeam*  a"d  a  35-foot 

primarily  of  fine  gravel  and  penou^n  n  °n  a!>e  9rounclr  which  consisted 

disclosed  that  during  warm  suS  ^nJhf0'  .Gr°“"d  “nd“«'»lty  tests 

600  ohms,  whereas  du^IngT^.^o^hs 'res’SLraTMV5  T  “ 
ohms  were  measured.  ranees  as  high  as  4  meg- 


Since  counterpoising  each  antenna  proved  impracticable,  experiments 
were  carried  out  with  half-wave  and  ful 1-wave  longwire  antennas,  cut  to 
resonate  at  the  frequencies  they  were  to  operate  at.  For  8975.5  kcs 
Antarctic  Common,  a  55-foot  half-wave  and  a  110— foot  full— wave  antenna 
was  used.  Due  to  the  poor  ground,  the  full-wave  antenna  proved  the  best 
for  t ransm 1 1 1 1 ng •  It  seemed  to  make  little  difference  to  rece I v 1 ng . 

Because  of  strong  Interference  from  lonosonde,  several  antennas  were 
tried  with  the  primary  purpose  of  reducing  noise  level.  The  35-foot 
whip  proved  most  satisfactory  for  rejecting  this  type  of  Interference 
without  undue  loss  of  signal  strength.  For  the  most  part,  full-wave 
resonant  antennas  were  used  for  transmitting  and  the  whip  or  the  1 000- foot 
longwire  for  receiving.  The  building  foundation  trusses  were  bonded 
together  and  grounded.  This  served  as  a  counterpoise  for  the  whip  an¬ 
tennas.  A  VeeBeam  antenna  was  erected  for  the  amateur  radio  In  lieu  of 
rhombic  on  an  experimental  basis.  This  antenna  proved  entirely  adequate, 
with  a  band  broad  enough  to  work  both  20-  and  15-meter  bands  without 
adjusting  the  matching  stub.  A  1000-foot  longwire  was  erected  for  the 
purpose  of  low-frequency  reception.  Used  for  both  transmitting  and 
receiving.  It  proved  excellent  over  a  wide  range  of  frequencies  due  to 
Its  great  length. 

All  antennas  were  erected  using  a  haul-down  system  to  facilitate 
maintenance  and  to  eliminate  the  necessity  for  climbing  poles.  All 
antennas  remained  without  casualty  for  the  entire  wintering-over  period. 

As  a  whole,  the  antenna  systems  were  little  more  than  adequate.  This 
was  due  to  the  compromise  between  having  aerology  and  communications  In 
the  same  building.  Antennas  had  to  be  carefully  placed  to  prevent 
Interference  with  radiosonde  equipment.  The  only  exception  was  the 
VeeBeam  antenna,  which  proved  excellent  in  every  respect.  This  antenna 
was  remote  enough  from  other  antennas  to  prevent  interference  between 
cl rcults. 

Wilkes 


From  the  standpoint  of  mechanical  strength,  the  steel  masts  and  wire 
rope  used  for  construction  of  the  rhombic  antenna  and  the  strongback 
antenna  system  were  very  successful.  However,  a  portion  of  the  rhombic 
system  was  on  a  snow  field,  and  during  the  summer  months  sunshine  on  the 
timbers  at  the  base  of  the  masts  melted  sno//  away  and  caused  the  mast  to 
be  atop  a  pinnacle  of  ice.  From  a  radio  propagation  standpoint,  the  use 
of  continuous  runs  of  wire-rope  guys  made  the  theoretical  prediction  of 
antenna  beam  patterns  Impossible. 

The  strongback  antenna  system  consisted  of  four  50-foot  poles  In  a 
50- foot  square.  These  were  connected  at  the  top  by  messenger  cables 
attached  to  down-hauls.  Three  50-foot  antennas  were  Installed  on  the 
north  and  south  sides.  These  were  Inefficient  and  were  converted  to 
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standby  status  upon  installation  of  other  antennas.  A  characteristic 
of  these  antennas  was  that  the  one  on  the  south  side  would  accept  and 
radiate  more  energy  than  those  on  the  north  side. 

A  three-wavelength  (at  8975-5  kc)  longwire  antenna,  installed  in 
a  WSW  direction,  functioned  very  efficiently  on  the  Antarctic  CW  Common 
circuit  as  a  receiving  antenna  only.  A  3- 1 /2-wavel ength  (at  9001  kc) 
longwire  antenna,  installed  in  an  ENE  direction,  was  used  as  a  transmit/ 
receive  antenna  for  communication  with  the  Wilkes  Icecap  station  50  miles 
Inland.  A  2- 1 /2-wavel ength  (at  10,000  kc)  longwire  antenna.  Installed 
In  an  east-west  direction,  was  used  by  scientific  personnel  for  checking 
chronometers  with  the  National  Bureau  of  Standards  station.  An  8- 
wavel ength  (at  8975*5  kc)  Vee  antenna  was  beamed  for  McMurdo  and  per¬ 
formed  very  well  on  the  Antarctic  CW  Common  circuit. 

A  small  number  of  VHF  and  UHF  antennas  were  installed  to  Improve  this 
type  of  communication.  The  MAY  UHF  dl scone  antenna  and  the  MAW-1  VHF 
equipment  quarter-wave  groundplane  antennas  were  mounted  at  the  ends  of 
a  4-foot  section  of  1-inch  pipe  and  then  placed  atop  a  strongback  mast. 
The  performance  of  the  VHF  antenna  was  good  but  the  performance  of  the 
UHF  antenna  could  not  be  checked  due  to  lack  of  equipment.  A  50-mc 
dlscone  antenna  was  fabricated  and  mounted  atop  a  strongback  mast.  This 
antenna  was  made  to  Increase  the  operating  range  of  the  AN/PRC-6  handie- 
talkie  radio  set.  The  antenna  succeeded  in  increasing  the  range  from  the 
design  figure  of  1  mile  to  13  miles  maximum.  By  picking  an  elevated  or 
unobstructed  location  In  which  to  use  the  set,  trail  parties  could 
communicate  with  the  base  from  any  point  in  the  Windmill  Island  Group. 

A  length  of  3/8- Inch  copper  tubing  was  laid  on  and  then  soldered  to 
the  communications  building  girders.  All  interior  equipment  was  then 
connected  to  this  common  bus.  Holes  were  then  drilled  through  coarse  to 
fine  gravel  Into  bedrock  about  18  inches  below.  Ground  rods  were  driven 
Into  these  holes  and  soldered  to  the  ground  bus  surrounding  the  building. 
The  effectiveness  of  this  "ground"  Is  open  to  debate;  however,  the  fact 
that  all  equipment  was  bonded  to  a  common  point  helped  minimize  Inter¬ 
ference  between  equipments. 

El  1  sworth 


Two  rhombics,  beamed  on  Washington,  were  erected  by  MCB-ONE  summer 
personnel.  Fifty-foot  poles  were  used  for  both  antennas  and  20-foot  poles 
for  the  transmission  lines.  The  antennas  which  were  constructed  of  #6 
copperwe 1 d,  372  feet  per  leg,  had  a  tilt  angle  of  72  degrees,  and  beamed 
333  degrees  true.  The  transmission  line  was  #6  copperweld,  with  a  total 
length  of  1000  feet. 
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A  Ion gw  ire  transmission  antenna  was  constructed  in  early  May  when 
there  were  only  a  few  hours  of  twilight  left  for  outside  work  and  the 
temperature  was  down  to  -40  F.  The  antenna  was  constructed  of  #6  copper 
wire,  375  feet  in  lengthy  with  the  major  lobes  beamed  in  the  general 
direction  of  McMurdo  Sound.  Two  longwire  receiving  antennas  running 
N-S  and  F-W,  erected  in  early  August,  constructed  of  ?12  copperweld, 

approximately  1 50  feet  in  length.  They  were  very  good  for  reception  but 
snow  static  was  greatly  increased  on  this  type  of  antenna.  Two  vertical 
longwire  receiving  and  transmitting  antennas  were  erected.  They  were 
approximately  80  Iucd,  and  Wv  re  e  or,*  t  tuc  J  of  f}f>  copper  w*;  Id.  The 

slight  difference  in  angle  of  these  two  antennas  varied  reception  greatly. 

Three  whips,  35  feet  high  were  spaced  at  Intervals  across  the  top  of 
the  building  that  housed  Radio  Central.  Lead-Ins  were  52-ohm  coaxial 
cable  with  the  shielding  stripped  off.  These  leads  were  left  extra  long 
to  allow  any  receiver  to  be  hooked  up..  The  bases  of  these  antennas  were 
very  good  for  mounting  on  tops  of  buildings.  Three  guys  of  1/8- Inch  wire 
were  used  to  secure  each  antenna. 

The  feed-through  insulators  sent  were  designed  for  shipboard  use, 
not  for  cold  weather  where  the  panels  of  the  building  were  4  inches  thick. 
They  were  difficult  to  install  and  iced  very  badly.  The  stand-off 
Insulators  were  too  small  to  stand  the  strain  of  the  wire  which  varied 
greatly  with  the  changing  temperature.  The  strain  insulators  were  suited 
for  the  job.  The  different  sizes  (4  feet,  2  feet,  and  1  foot)  when  used 
correctly  supported  all  antennas  during  high  winds  with  little  breakage. 

NAVIGATION  AIDS 
McMurdo 

Navigation  aids  included  the  URN-5  Homer,  the  Racon,  the  TPS- ID 
Surveillance  Radar,  the  MPS-4  He ight- F  inder  Radar,  CPN-6,  and  the  Quad 
and  Spar  GCA.  Most  of  these  units  were  brought  to  an  operational  status 
prior  to  17  October.  However,  flight  checks  could  not  be  made.  The 
Spar  gear  was  never  satisfactory.  Cheap  fabrication  and  construction 
caused  frequent  breakdowns  in  the  cold  and  adverse  weather.  It  was 
Impossible  to  maintain  both  GCA  sets  in  an  operational  status  with  but 
one  electronics  technician. 

The  URN-5,  the  CPN-6,  the  TPS-1D  and  the  MPS-4  were  located  within 
the  camp  for  proximity  to  a  reliable  power  source.  One  of  the  major  tubes 
went  out  In  the  MPS-4,  the  height-finding  radar,  before  heavy  flight 
operations  commenced.  Inadequate  spare  parts  prevented  restoration  to 
an  operational  status.  The  low-frequency  homer  beacon  (URN-5),  the 
racon  (CPN-6),  and  the  surveillance  radar  (TPS-ID)  had  very  limited 
ranges  on  certain  bearings.  Their  location,  surrounded  on  approximately 


210  degrees  by  ridges  and  hills,  precluded  satisfactory  reception  unless 
the  aircraft  were  at  extremely  high  altitudes.  On  the  other  bearings, 
aircraft  reported  good  reception  of  the  Homer  at  40  miles.  Occasionally, 
the  TPS-1D  picked  up  aircraft  at  a  distance  of  80  miles.  The  usual 
procedure  for  aircraft  approaching  McMurdo  further  complicated  the  pickup 
of  targets.  Aircraft  descended  to  an  altitude  of  about  6000  feet  some 
distance  out. 

The  plans  for  Deep  Freeze  II  and  III  called  for  the  location  of 
transmitters  and  an  antenna  field  atop  Fortress  Rocks.  Since  this 
relocation  would  require  a  remote  power  source,  it  is  strongly  recom¬ 
mended  that  the  URN-5  and  Racon  be  placed  atop  one  of  the  immediate 
adjacent  peaks.  Further,  the  surveillance  radar,  TPS-1D,  should  likewise 
be  removed  to  a  point  where  there  is  minimum  Interference. 

The  Quad  radar  worked  except ioral ly  well,  being  troubled  but  occasion¬ 
ally  with  fluctuating  current.  There  is,  nevertheless,  a  definite  need 
for  an  adequate  standby  unit  In  the  event  of  power  failure  or  undue 
f 1 uctuat ion. 

Little  America 


The  electronics  building  at  Kiel  Field  housed  all  navigational  aids 
and  aviation  communications  equipment.  The  Racon  (CPN-6)  was  received 
in  good  order.  However,  none  of  the  necessary  test  equipment  or  spares 
were  received.  Only  one  positive  check  of  its  operation  was  made  and  that 
was  by  an  Air  Force  plane  over  Beardmore  in  November.  All  other  tests 
were  negative.  Installation  of  the  TPS-1  D  was  begun  in  July.  The  main 
problem  during  Installation  was  that  of  providing  the  large  amount  of 
power  necessary  for  starting  the  400-cycle  frequency  converter.  It  was 
subsequently  found  that  by  turning  off  all  other  equipment  and  having  the 
two  generators  perfectly  paralleled,  the  converter  would  start  without 
kicking  out  the  overload  switch  on  the  generators.  The  radar  performed 
very  well,  with  the  maximum  range  target  being  an  R4D  at  5000  feet, 

93  mil  es  distant.  Average  targets  were  60  to  80  miles  distant. 

No  crystals  were  received  with  the  URN-5  equipment  and  consequently 
the  frequency  was  not  that  assigned.  Using  a  5kw  generator,  signals 
were  readable  to  75  miles  and  had  strength  enough  for  homing  at  50  miles. 
This  was  not  as  much  range  as  It  was  believed  the  equipment  was  capable 
of  obtaining.  The  homer  was  moved  from  the  strip  to  the  electronics 
building  to  obtain  greater  antenna  height.  The  metal  In  the  building 
also  provided  a  better  counterpoise  and  simplified  operation.  In  the 
new  location,  one  report  received  from  an  Air  Force  plane  over  Beardmore 
revealed  the  signal  had  sufficient  strength  for  homing  at  475  miles. 
Average  readability,  however,  was  only  about  50  miles.  Later,  the  homer 
was  moved  400  feet  northwest  of  the  buildings  and  a  counterpoise  field 
of  chicken  wire  and  copper  wire  was  laid  out  around  the  homer.  This  had 
not  been  tested  at  the  time  of  our  departure. 
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alonnjf  yhSUa\Vr?Ctlon  F?nder  (URD-2A)  was  temporarily  Installed 
alongside  the  radio  beacon  shelter  at  the  start  of  SAR  operations  In 
anuary  1956.  Installation  and  alignment  was  fast  and  easy.  Operation 

wase6o1ll«-  ho°d‘  Th*  max ,mum  range  experienced  with  this  equipment 
60  miles,  however,  it  was  seldom  used  due  to  our  radar  capabilities. 

,  h  ^GCAu  pedestaI  unIt  was  damaged  In  shipment.  The  unit  was 

a  headache  from  the  very  first.  The  units  were  not  wired  according  to 

and  thl  "n  d,agrf11S*  ,S™e  of  the  wiring  diagrams  were  completely  wrong 
and  the  equipment  couldn't  possibly  work  according  to  the  diagrams.  A9 

worked^3  am°Unt  °f  t,me  WaS  wasted  on  this  equipment,  as  Itnever 

A0tempOrarT  ,nStf,!at,0n  °f  the  Quad  GCA  was  made  1"  February  1956 

I  farce  T/d  ^  S*  PedeStaI  assemblV  a"d  generator  mounted  on 

a  large  sled  with  the  Indicator  group  enclosed  In  a  10-man  arctic  tent. 

(search°  heia^%rH|,Pment'WaS  f‘:R,,ent  In  3,1  four  P^ses  of  operation 

dur?nnhthh  9h  nf  preClsion'  and  ground  control)  and  was  Invaluable 
during  the  summer  air  operations. 

It  was  found  that  a  magnetron  was  burned  out  in  the  CPN-6  and  no 
replacement  was  available.  By  modification  of  the  transmitter  section 
the  unit  was  made  operational.  Later  range  results  of  the  equipment 
were  given  as  155  miles.  M  H 

All  navigational  aids  proved  highly  satisfactory  with  the  exception 
of  the  Spar  Radar.  The  Quad  Radar  MK  III  was  very  well  adapted  to  the 
antarctic  environment  and  It  is  believed  that  discrepancies  encountered 
were  not  peculiar  to  climatic  conditions.  The  Quad  operated  well  at 
temperatures  as  low  as  -50  F  and  during  winds  as  high  as  38  miles  per 
hour.  During  periods  of  non-use,  keeping  the  antenna  In  the  surveillance 
position  permitted  the  azimuth  antenna  to  weather-cock.  The  hiqhest  winds 
experienced  for  the  year  were  80  miles  per  hour.  Those  had  ll^U  or  no 
effect  on  the  installation.  The  most  noticeable  effect  of  the  low 

k?S  tHat  ^  requIred  a  considerably  longer  warm-up  period 
to  obtain  stable  operation  K 


No  CCA  faculties  were  available  at  Byrd  Station.  Aids  to  navigation 
consisted  so  ely  of  one  125-watt,  TBW-4  low-frequency  homing  beaconf  and 

K  ir5.P!  t0  no  a  pattern  for  radar  echo  on  the  runway  approach. 

The  best  distance  was  140  miles,  though  the  usual  result  was  30  miles 

and  In  many  cases  the  homer  was  not  picked  up  until  the  plane  was  overhead. 
The  much-needed  DAU-4  RDF  scheduled  for  Byrd  Station  did  not  arrive.  In 
several  cases,  the  C-124's  could  not  find  the  station,  although  radio 
contact  (HF  was  excellent  at  the  time.  The  A/G  primary  was  also  used  as 
drop-control  frequency,  but  was  often  unsatisfactory  due  to  crowded 
conditions. 
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Hal lett 


No  GCA  or  other  landing  system  was  available  at  Hail^t-t- 
However  a  URN-5  homer  and  a  D»Q  direction  f  indlr  were  Ivl  UM  '  '  ih 

This  made  It  necessarv  to  ncp  =>  nacni ^  transm I t ter • 

the  beacon.  V  to  use  a  gasoline  generator  as  a  power  source  for 

up  space^'n6^!0"  findT  WaS  comP,ete?V  worthless  and  served  only  to  take 

EHr:  Ff; 

toM  SC?  '  :r:IOn  DAQ  litt,e  Short  of  l>»P°»»n>le.  Due 

Wl 1 kes 

feet°f?oIIa«lT??el  °AQRadio  Direction  Finder  was  installed  about  200 

vehlcelar  radio  Insta.latlon.  The  „„|p^\i££  “HSn 
El  1 swor th 


tested' °WrnoHqU-nCy,h°mer  bSaCOn  (URN"5^  500-watt)  was  installed  and 
ted.  Good  signal  reports  were  received  from  Halley  Bay  (300  miles) 

Dlckin  f-h  ^  faPProximate,y  ’000  miles).  The  aircraft  had  trouble" 

station  A  l*  S  UVntM  ^  P,3ne  WaS  Within  30  to  50  miles  of  the 

station.  A  secondary  homer,  utilizing  the  TBL  (250-watt)  and  spare 

TheeTBLWhnm "ed  5^'?  Ce"tra1  for  emergency  and  back-up  operations, 
he  TBL  homer  was  used  only  when  necessary,  ev^n  thounh 

was  greater  than  that  of  the  primary  homer!  "h?s .V 

"  ?ete0,r0]°^  recorders,  which  failed  to  operate  properly  when  the 
TBL  was  keyed  on  the  low  frequency  used  for  homing  operations  /  The 

whin/ar  aVa ' ! ab  1  e  for  hook-uP  to  the  TBL  (rhombic,  iongwire 

£lPJ  ara  be  ,eved  to  9've  n  a  greater  pick-up  range  over  the  URN-5 
which  had  only  an  inverted  "L"  low-angie  radiator.  ** 


INTERCOMMUNICATION  SYSTEMS 
Little  America 


The  Public  address  system  was  a  talk-back  type.  The  master  control 
pane  ,  which  had  a  maximum  capacity  of  28  speakers,  consisted  of  an 
amplifier  and  selector  switches  for  each  Individual  speaker,  amonltorln 

a?i  "n^mg  sw*tc^>  an<^  an  all-call  switch.  Speakers  were  located  In 
all  buildings  and  three  speakers  were  located  in  the  main  tunnel.  No 
operational  difficulties  were  experienced  with  this  system. 
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Wilkes 


Eleven  Talk-A-Phone  "Chief"  Redl-Power  Master  units  comprised  the 
base  intercommunication  system.  Packaging  of  this  equipment  was  very 
poor  and  four  units  were  received  with  damaged  cases.  In  ten  months  of 
operation  five  were  deadlined  due  to  lack  of  spare  parts  and  vacuum 
tubes.  Four  outages  were  caused  by  power  supply  voltage-doubling 
capacitors  open-circuiting.  Two  of  these  failures  were  discovered  upon 
Installation.  The  manufacturer  failed  to  supply  servicing  Information 
or  wiring  diagrams  which  made  servicing  of  the  equipment  difficult  and 
time-consuming.  This  type  of  equipment  was  considered  completelv  un¬ 
satisfactory  In  service. 


PHOTOGRAPHY 

McMurdo 


Personnel 


One  photographic  officer  and  three  enlisted  men  wintered  at  McMurdo, 
which  was  considered  adequate  for  the  winter  season.  Deep  Freeze  1. 

With  the  beginning  of  the  summer  season,  Deep  Freeze  II,  the  return  of 
one  man  to  CONUS  due  to  injuries,  the  deployment  of  one  man  to  Beardmore 
and  one  man  to  the  South  Pole  Station,  it  became  apparent  that  the  number 
of  photographic  personnel  assigned  for  the  summer  was  Inadequate.  It  was 
not  possible  to  cover  the  many  phases  of  activity  recessary  for  complete 
documentation,  and  in  addition  to  provide  photographic  support  for  other 
units  and  commands  based  aboard  during  the  summer  season.  The  naval 
squadron  assigned  was  permitted  to  depioy  only  three  photo  mates  and  the 
photographic  officer  to  the  antarctic  due  to  housing  limitations. 

One  VX-6  and  one  MCB  Special  rated  photographer  were  assigned  to 
McMurdo  for  the  wintering-over  period  of  Deep  Freeze  II.  This  number 
was  adequate  for  the  winter  period  but  both  should  have  been  battalion 
per jonne I .  The  add  1 1 i ona  1  personnel  requirements  of  summer  operations 
should  be  supplied  by  the  unit  with  the  photographic  commitment. 
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Env i ronment 


Personnel  engaged  in  photography  did  not  consider  the  temperatures 
encountered  prohibitive  to  photography.  The  clothing  issued  was  adequat 
for  warmth.  Wet  snow  was  the  only  detriment  to  photography.  If  photo¬ 
graphers  wear  two  pairs  of  contact  gloves  and  large  A-l-type  mittens, 
their  hands  remain  warm  enough  to  load  a  camera  after  removing  the  A-l 
mittens.  Contact  gloves  must  be  worn  at  all  times  while  loading  motion 
picture  cameras. 

Faci  1 1 t les 

The  photographic  facility  at  McMurdo  Sound  was  housed  In  a  20- foot 
by  48-foot  Deep  Freeze-type  building,  which  gave  adequate  space  for 
operation  and  inside  storage  for  some  materials.  Storage  was  primarily 
In  a  standard  Quonset  hut.  All  crated  supplies,  with  weather  seals 
unbroken,  were  stockpiled  between  these  two  buildings  during  Deep  Freeze 
M.  These  stockpiles  survived  the  winter  with  no  loss  or  weather  damage 
Some  mechanical  equipment  and  copy  cameras  were  excavated  from  under  the 
surface  after  being  out  in  the  weather  for  a  period  of  approximately 
18  months  and  were  found  to  be  in  perfect  condition. 

Water  was  the  main  problem  encountered.  incoming  water  during  Deep 
Freeze  1  was  contaminated  with  sediment.  Tanks  and  washers  became  fur¬ 
ther  contaminated  by  the  formation  of  algae.  The  water  supplied  during 
Deep  Freeze  II  was  clean  except  for  an  algae  that  formed  a  scum  in  the 
lab  equipment  and  caused  a  surface  scum  on  some  films.  Color  film, 
having  a  soft,  trl-layer  emulsion,  accumulated  this  algae  much  more 
readily  than  thl n—  emu  1 s i on  b 1 ack— and— wh ite  films.  It  was  neces sa r y  to 
clean  film  wash-tanks  and  print  washers  constantly.  However,  It  was  Im¬ 
possible  to  clean  the  Storage  tank.  Water  filters  must  be  used  to  help 
clean  incoming  water.  Due  to  the  location  of  the  photo  lab,  waste  water 
could  not  be  drained  as  used  but  had  to  be  accumulated  in  a  waste  tank. 
The  water  was  pumped  out  of  the  building  and  allowed  to  follow  natural 
dra i nage . 

Electric  power  supplied  to  the  photo  lab  was  adequate,  of  a  steady 
intensity,  and  very  rel iable.  A  laboratory  temperature  of  approximately 
70  degrees  was  maintained  with  no  difficulty  throughout  the  entire 
operat ion. 

Film 


All  film  supplied  for  Deep  Freeze  II  was  of  the  best  quality.  Minor 
faults  found  in  the  cold-weather  operation  of  stock  film  were: 

a.  When  using  film  packs,  tabs  must  be  pulled  slowly,  or  the  film 
will  separate  from  the  paper  backing. 


wn|bavo!d°difficuUles!n’S  9'*  brUt'e'  in  ha"d,i"9  and  using 

leastm2rhoursminUadvance°o?  betng^se^  ^  r°°m  temperature  at 

M3nvdm^StatiC  markS  were  remarkabJe  by  their  absence  during  operation 
Many  more  were  expected  than  appeared.  9  °Perat,on- 

rhl  AM  r°!1  f,lmS  mUSt  be  m0Ved  throu9h  the  film  transmission  system 
in  temperat^cMmates ^  5P“d  ^  Care  tha"  ?S 

120  InH,^reC°mT?n^?  that  the  new  Rx_pan  fi,m  by  Kodak  be  supplied  in 
120  and  35mm  roll  film  sizes.  Its  speed  (ASA  650)  will  expedite  k  Q 

delight,  or  existing  light  pictures  of  Interiors  tha,  3d  be  f^„9. 
Cameras 


the  fgf^?r?PK~  USe  at  HcMurdo  would  not  synchronize  properly  until 
shutters  hv  ’Vbr;fants.used  winterization  had  been  removed  from  the 
necessary  It  east  9  ”'1?  keroDSene‘  ^lubrication  with  kerosene  was 
Jh  Ihnlle  I  monthly.  Prior  to  de-winterization,  the  operation  of 

we  7 1  in  temDpWpt  verY  errat  ' c  •  All  Graphics  used  at  McMurdo  operated 
kerosIL temperatures  down  to  Approximately  -50  F  when  lubricated  with  a 

teir  On  theY!hn?  WaS£:  At  timSS  Shutters  had  to  ba  warmed  by  body 
,  IJ  the  whole,  this  was  found  to  be  the  most  reliable  camera  used 

and^ont  Sy"^h ron  1  zat  1  on  was  found  to  be  impractical  due  to  expansion 

wefl  on  ^  i°?.*  hT  hd  tTTtUr°5-  '""r"a'  synchro, zatL worked 

were  noted Mlh  3?d  e,ectronfc  f,asb-  No  bellows  failures 

ere  noted.  Rubber  connection  cords  were  stiff  and  unwieldy  at  low 

temperatures  but  did  not  interfere  in  camera  operation. 

and  2~ii  °“e  t0  difficu,ty  in  loading  at  exterior  temperatures 

and  to  the  small  s  ,  ze  of  exterior  controls,  this  camera  saw  little  usl 
temperatures  of  -20  F,  the  sharp  bends  in  the  film  transmission  track 
caused  film  breakage.  |n  bad  weather  (winds  and  snow)  reflex  focusing 

af  e  TS!;b  6  -°  USe’  ShUtt6rS  in  the  Gra?hic  22  operated  sattsfactor  1 1  y 
Thircou7d  nlrdza  I  f  fofUS  and  fi,m  w!nd  controls  froze  at  -32  F. 

th^comp  1  ete°camera?med  'OCa1,y  ^  ^  P°SsibIe  Winterize 

turerfeliw^n  r'f  "?t  des’rdb,f  to  ose  the  Graphic  35  at  tempera- 
ii  ,  ,  0  f  lt:  lt:  IS  to  be  reloaded  outdoors.  When  the  film  is 

spool  Due to lng  end  breakS  because  of  the  sharP  bend  on  the  take-up 

Freeze  ii  The  xr"6’  6  S  1  Z? ’  lt:  was  used  verY  little  during  Deep 

i-reeze  ii.  The  exterior  controls  proved  inoperative  at  -20  '. 
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.turlrl*  IsS'aJ-jo  '°UndKt0  S'  temper- 

the  automatic  cocking  of  the  sh  ter^OTJ  Ihe  f|!1"  transmisslon  system, 

to  the  size  and  focatlon  o5  t  ’t!«  f‘  !  ^  °?"3t f a"^- 
exterior  flash  was  rarfsi.,  llcaj  ,  .  j  fuPP,,ed  for  this  camera,  an 

power  supply  under  layers  of  clnth°Uf\e  e,ectronlc  flash  (with 

I  ittTe^  jhrTT~T.  9ue  C°.  * ts  ne9ative  size,  this  camera  was  used  very 
nttle.  Also,  the  exter lor  controls  were  inoperative  at  approximately 

used^l  This  -mere  was  not 

£ir.r^,,Sj.°2,r tha"  V  F^:'d  ^ ~  --L??™1 

approx,^, yTf^rst:raX,'r  ^  "rf*Ct  ‘°"d"'°"  *f'~ 

m  ■?!“r,^:,!:^t.o506er“cs,“‘ 

f“d"d  .1" ,MPdrahUraS’  a"d  th°  magazines 
magazines,  “cm? of  'hr  ^n""3- 'ed, Ph°">9rapher  to  carry  extra 
times  the  governor  hL  Jo  be  “fa9 

freezing.  Lens  controls  rh^  i  "\'rror  in9>  not  the  camera 

ments  were  found  to  operate  Tn  lof"9  fh  ’  1"d  °ther  ^djust- 

“  be  use, ess  as  ??  ZTl “  ss  ij?^  f  f ,  \T 

Bel  1  and  Howel  1  Motion  Picture  Cameras  A?  I  7nicMic-  a.  t__  ^ 

Srj:i:ipr:S;f:HS:;;rSs;r“ 
SrSiS  S3  •  r^H"Z 

were  not  properly  secured  to  the  camera  body.  This  deficient’ In d«? 

LkeT  'cf^rls  Z  IZZt'  "M‘h  ™  ™  of 

of  f„m  as^u^fh  s  »u  f  a  ffa'f^Lcf^lf^r  r°" 

This  was  best  accomplished  by  t“  use  of  a  “,d 

“*  iooofeet  ST,  im  Z  t’Z  “  s^pf  Sdf ^ “*?■  fhS! 
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co1;^^r^^rcyaii“'^:“;co8,Fus^;:^:,abhrt"  »■«*"-,» 

sene,  the  200  ran  efficiently  at  -35  f!  As  It  ^ 1 “br 1 cat 'on  wlth  ^ero- 
?&H  .200M  was  not  used  extensively  during  Deep  Freez^  M  ^  *  II  Camera' 

“id^v^^rr* and  rrra,“^- 

I  enses  I n  co.d  „ea?her  ,s  ^'SiS.TT^i'.ST:  ‘h*"9'"9 

th  I s^camera~made^I t ' ^ry ' S« Irab^foV  ala' ,VZ\  d'" 'V  V  ^  ,0a<""9  °f 

tocs:sf;i:ia^e-3f  dF- 

Cara  ™str*il1i^c?sed"t  .„PIdfeCt:d  V"9^5  °f  S"°“  °r  "»'»ure! 

was  gfWTS I&m-  r"T-  Tog  The  Camera,, ex 

T.nes.  ThadM^;!o::r„yataLefd'^":r  f“?:sa^r 
h^r::d:datf°rrash'('oT?‘rr;o  If  nv  TPS  ^O^Mad'a^ratuva.v 

operations.  "  s  not  recommended  for  cold-weather 

Accessor les 


success  If  kept  wart/by  body  heat^  'aH  "outs  fd^  t0  operate  w,th  “arlmum 
battery  cases  that  could  be'carr^d  CUtT^e  bX^E^r  l^c^s  “'th 

un^s:Spront^tedPh;dhoGd;P!:laC,:nd  °me9a  2'°’  "Sre  f°Und  tD  be 

lmp0Mlbu"oblJJnli“  any  cWge ' \n  'teT ^eU  ITtVny  low  f°Unl 
The  util  l7=Hr»n  „r  u  j  l  a  ei  ce  1 5  at  any  low  temperature, 

util  zat Ion  of  body  heat  proved  Inadequate. 

qfi^immSSSSnSrf 

fro^twl n-power  ICpX'InSts!  £««- 

temperaturesderDue  Xt^X f^X  '« 

cCtkfl?'  h3^5  are  n0t  recormiended  at  temperatures  lowe/than  - 1 5°F  P3Per 
Cut- f 1 1m  holders  were  the  successful,  due  to  s  Imp  I  I  cU^of  opera,  lon. 
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asrsiiK  isiri-r^?  *-•  -  ~~uo„, 

practical  tripod  for  In  the 'antlrct  fc^ 'aU  ’  J S  ,  a[*  extreme,V 

removed  from  the  tripod  and  It  was  relubricated  wUh  klrosenl^5  WGre 

consuming.  1  M 1 50  >  it  Is  time- 

Laboratory  Equipment 

'•00-^tTrollste  Si'*"."  ??'  ac'=°“°‘|ate  three  processing  tanks  for 

sr -rec" 1 1  £•  r  - :  • 

wx  rthe 

required  for  ODeratlnn  aii  t  l  cne  excess've  amount  of  water 

e  ectr“cI"'shor?  wh'lch"?!  hr ‘2“*^  ?plashln9  on  terminals  caused  an 

=r?ST«s-.r-ic- 

«ater  spots  were  apparent  with  and  without  the^sl  of^hoL-f lo” ’ I 

used1":  anyS[  ,me^durlng*Deep°Freeze  u'  ??""  a"d  f”"  f'"»  *«  "°t 

equipment  at  McMurdo.  9  °"  D.  C.,  it  is  unnecessary 

Chem I cai s 

l.pr^Hca^due^  ^ i n° " “IlT “TT  f°“"V°  * 

semi-matte,  to  eliminate  this  problem!  Became  of 
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humidity  at  McMurdo,  Photo-flo  was  not  used  as  it  caused  drying  marks 
rendering  film  unusable.  Film  dried  at  a  very  rapid  rate  (10  to  15 
minutes).  The  lack  of  humidity  caused  films  to  dry  with  smooth,  clear 
surfaces.  Hypo  eliminator  is  a  must  in  any  area  where  water  is  hard  to 


Recommendat  ions 

1.  if  amission  for  aerial  photography  is  assigned  to  the  task 
force  for  Deep  Freeze  III,  at  least  six  men  will  be  required  for  pro- 
cess  |  ng.  These  men  are  in  addition  to  personnel  who  will  normally  be 
utilized  for  the  administration  of  the  photo  lab,  i.e.  motion  picture 
and  still  photography. 

2.  A  team  of  motion  picture  photographers  should  be  assigned  to  the 
task  force  to  further  document  the  operation.  This  will  permit  greater 
mobility  and  wider  coverage.  During  the  lull  in  operations  at  a  given 
location,  photographic  personnel  could  be  shifted  by  the  staff  photo 

officer.  Personnel  should  be  more  thoroughly  screened  for  personal 
abl 1 i ty. 


3*  it  is  recommended  that  all  established  bases  having  photographic 
installations  submit  replenishment  requirements  by  message  to  the  proper 
authority  In  order  to  prevent  the  procurement  and  shipment  of  photoqraphic 
items  not  required.  This  should  be  done  by  1  June  each  year. 

Lit 1 1 e  Ame r  i ca 


Faci 1  it les 

The  facilities  of  the  Photographic  Laboratory  at  Little  America  were 
adequate  for  accomplishment  of  the  assigned  mission.  Still  and  16mm 
motion  picture  photography  in  both  black  and  white  and  color  were  satis¬ 
factorily  accomplished,  including  the  processing  of  still  color  film. 
Facilities  for  motion  picture  processing  did  not  exist.  Sufficient 
equipment  had  been  provided  for  the  processing  and  printinq  of  380-foot 
by  9-1/2-inch  aerial  film. 

lhe  photo  tab  consisted  of  a  darkroom  and  combination  finishing  room 
and  office,  utilizing  one  half  of  a  building  which  is  also  the  main  head 
and  laundry.  Water  was  piped  Into  a  300-gal  ion  storage  tank  located  in 
the  building.  The  water  at  the  cold  tap  outlet  varied  in  temperature 
from  85  F  to  110  F.  Hot  water  (125  F)  was  always  available  for  mixinq 
chemicals. 

Because  of  this  situation,  an  Oscar  Fisher  cooling  unit  and  a  Powers 
mixing  valve  were  installed.  A  constant  temperature  could  be  maintained 
In  the  range  of  55  F  to  130  F.  Pressure  was  sacrificed  with  this 
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Installation,  allowing  a  minimum  flow  of  about  one  gallon  per  minute  at 
55  F  to  a  maximum  of  about  four  gallons  per  minute  at  90  F.  Sixty-eight 
degree  water  could  then  be  available  for  two  hours  without  harmful 
effects  to  the  cooling  unit.  The  water  used  to  cool  the  condensing  coll 
of  the  unit  was  a  justifiable  waste  and  should  be  considered  negligible 
In  the  final  evaluation.  Contaminated  waste  water  from  the  sink  and 
print  washer  was  disposed  of  by  drainage  underneath  the  building. 

The  coo1,n9  un,t  went  out  of  commission  after  about  ten  months  use. 
While  operational,  this  unit  was  not  satisfactory  due  to  Insufficient 
water  pressure.  As  an  alternate,  the  re-clrculat Ion  unit  was  hooked  up 
and  tap  water  was  run  through  this  device.  By  reducing  the  volume  to  a 
trickle,  68  F  water  could  be  obtained.  The  failure  of-  water  cooling 
systems  seriously  hampered  the  development  of  color  film  and  much  film 
was  lost  as  a  result  of  ret  I cul at  Ion. 

Env I ronment 

Dryness  was  a  characteristic  which  was  always  present.  Although  the 
photo  lab  was  In  an  Ideal  building  with  regard  to  humidity,  It  was  much 
drier  compared  to  most  Stateside  photo  labs.  Dust  and  lint  from  the 
clothes  driers  settled  on  negatives  with  almost  magnetic  force.  Anti¬ 
static  negative  brushes  were  needed,  as  regular  camel  hair  brushes  did 
not  repel  but  seemed  to  attract  dust  particles.  Photograph Ic  prints, 
enlargements  or  otherwise,  had  a  natural  tendency  to  curl  tightly, 
especially  when  dried  glossy.  In  many  instances  the  emulsion  cracked 
when  prints  were  straightened  by  hand.  A  few  minutes  In  a  wetting  agent 
(Photo-flo  solution)  after  the  final  wash  prior  to  drying  reduced  this 
co  nd  1 1  i  on . 

Storage 

Two  large  lockers  were  used  for  storage  of  film  and  smaller  Items 
such  as  exposure  meters,  35mm  cameras,  extra  lenses,  and  the  like.  At 
least  a  15-degree  difference  prevailed  between  lower  and  upper  shelves. 
During  the  winter  months  a  30-degree  differential  was  not  unusual. 
Storage  for  bulkier  Items  presented  the  greatest  problem.  it  was  non¬ 
existent  during  the  Initial  construction  period.  Essential  material 
for  immediate  and  normal  operational  requirements  to  cover  the  winter 
period  received  priority  for  the  limited  space  available  Inside  the  lab 
and  above  the  darkroom.  Some  material  such  as  aerial  film,  Sonne  paper, 
processing  kits,  and  chemicals  were  left  In  the  outside  supply  dump. 

Cameras 


Speed  Graphic.  This  camera  proved  to  be  the  most  versatile  for  In¬ 
side  as  well  as  outside  work.  The  internally  synchronized  shutter,  win¬ 
terized  to  -75  F,  was  the  prime  cause  of  trouble.  At  -15  F,  flash  synch 


was  very  unreliable  for  Class  N  lamps.  However,  electronic  flash  and 
synch  settings  for  Class  F  lamps  functioned  properly.  Working  under 
temperatures  of  -25  F  for  a  period  longer  than  one  hour  is  useless 
because  of  the  erratic  shutter  operation,  not  only  in  synch  but  also 
in  speed.  Cleaning  the  shutter  in  gasoline  helped  some.  During  Deep 
Freeze  II,  xylene  was  used  to  completely  dry  shutters.  The  shutters 
would  then  operate  In  prolonged  temperatures  of  -50  F,  and  one  shutter 
to  -55  F.  The  range  finder  of  the  Speed  Graphic  is  ineffective  below 
-40  F.  The  Internal  synchronization  does  not  function  properly  below 
-15  F.  Dark  slides  from  the  plastic  "Riteway"  holders  cannot  be  returned 
to  holder  when  temperatures  are  below  -50  F.  The  wooden  holders  per¬ 
formed  satisfactorily  at  all  times.  The  flash,  shutter  and  extension 
cords  provided  during  Deep  Freeze  II  with  the  Speed  Gr-aphlc  cameras 
froze  and  the  slightest  bending  broke  or  cracked  the  cable  causing  shorts 
and  no  contacts.  The  dry-cell  flash  gun  was  found  satisfactory  to  -30  F. 
Below  this  temperature  additional  power  from  three  wet  silver  cells  wired 
in  series  was  plugged  to  the  battery  outlet  in  the  flash  gun.  This 
combination  was  not  known  to  fail  at  any  time,  and  worked  in  temperatures 
to  -60  F. 

Super  "D"  Grafl  ex .  While  some  excellent  photography  can  be  done  and 
the  camera  can  still  be  operated  reasonably  satisfactorily  at  -40  F,  the 
Super  "D*'  Grafl ex  had  one  particular  drawback  for  cold-weather  operation. 
Accidental  breathing  on  the  focusing  ground  glass  via  the  dark  hood  is 
disastrous.  Moisture  In  the  breath  freezes  on  contact  and  cannot  be 
cleaned  outdoors.  Taking  the  camera  indoors  puts  it  out  of  commission 
for  at  least  an  hour  or  longer  due  to  condensation.  All  cameras  must 
be  thoroughly  and  completely  dry  before  being  used  outside.  Inside 
photography,  under  floodlight  illumination,  on  many  occasions  required 
longer  exposure  than  those  calibrated  on  the  Super  "D"  focal  plane. 

Flash  lamps  were  not  available. 

Signal  Corps  70nvn  Combat  Camera.  This  camera  developed  a  malfunction 
the  very  first,  time  It  was  tried.  The  focal  plane  shutter  curtain  jammed 
and  broke.  Hence  no  further  evaluation  was  made.  Shutters  on  the  Com¬ 
bat  Graphic  were  inoperative  when  received  and  were  never  used  or  tested. 

Came raf lex  I6mn.  The  Cameraflex  required  external  power  but  did 
provide  a  means  of  viewing  through  the  lens  for  precise  focusing  and 
composition.  It  did  not  prove  too  successful  when  using  fast  film 
because  of  the  dull  image  reflected  to  the  ground  glass  from  the  small 
aperture  needed.  The  magazine,  which  was  gear-driven  and  very  unorthodox 
in  loading,  left  too  much  chance  for  error.  More  than  full  capacity 
loads  are  possible  but  not  very  practical.  Film  was  exposed  in  the 
Cameraflex  at  -40  F  only  as  a  test.  In  all  respects  the  camera  functioned 
properly  except  for  the  f rames-per-second  tachometer.  An  unusual  amount 
of  noise  was  produced  from  the  film  magazine  but  nothing  else  out  of  the 
ordinary  was  noted.  The  power  cable  became  stiff  and  would  have  cracked 
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Trt  ”Undred  fe"  °f  b°th 

at  -bO  F  without  a  film  break  or  lam  Came^a  ™echanism  at  2b  FPS 

were  visible  but  could  haJTL^  i?  /““scratches  on  the  film  base 

P^'r^ti:  n0t'  ,ika'y  b*  tba  4aS^,^n5,Sri^lll. 
ekbelip^ff;  SW"  t 

H  i?  1  ke5ra"FlasrJ  rrKti0n  °"  b°th  °f  tbeSe  cameras  b«-a  Iuf?“b^ 

It  "id“rer«e  al  I3Vr  soT  c It  I7l  ”  U"der  th'5  “ndltloT 

satisfactory  at  -62  F.  The  i*n  that  synchronization  Is 

camera.  Of  the  three  Omena*  ap9|  i*.*?  W«S  Far  suPer'or  to  any  other  still 
one  was  k^own  to  JaM  *2  JhStir f  r"'"9  ^  Freeze  "> 

h  I gheit^under  varytoo 'con5? t toS  “'n’  ^  F'5?  “°rk°d  best  snd  ranked 
the9  a,r.  Of  t^rj^L^cIfv^dur  ^"f^T^os^^'  '"a 
because  of  a  pitted  lens,  which  caused  an  allover  softness  o?  V* 

F^  sh^r  "*S  dra9Cd  d“ri"9  "  f"gh.  when  thfS^r^tu  S 

F.  Shooting  was  done  through  an  open  door  of  the  nbn  u  ? 

operation  became  quite  difficult  so  piprtrirai  "  plane.  Manual 
-a ^  . .  7*  icuil^  so  electrical  power  was  used  cnon 

after  the  camera  became  inoperative.  it  was  later  detPrmtnori  .u  oon 
s  i  ze^was  ob^ectTonabl e?  ^  °Per8t*d  **  '»  the  negative 

neve“^n,:r:„r::r„:re;an^:[i^  - a-  °**- 8— f<  b« 

pic,uTfs^phyTb:  jis,?r;!«r  r,on 

to  time  to  check  for  synchronization,  focus  and  seiches  <71  J'""8 

5  ~ si'ss.s^’^ii."9  - 

2::it:h:rL^^:h^d!:g^d:--TL:"i:i?;r,£!?r'd 

be  removed  for  accurat^?^  I  no  rZl  '"9  Procedure,  gloves  must 

too  offer  a  SrSE'E^^,.^  tlTden^a", ' "T  "Si  '^s 
open  magazine  chamber  causes  instant  freezing,  lor!-  b^®ath,ng  Into  the 
or  the  pull-down  claw  movement  free2'"9*  I°ck,ng  the  take-up  action 
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All  the  winterized  Cine  Speciai  cameras  operated  the  same  ramprac 

b°th  «  -35  F  and  -75  F  did  not  function  properly  «  !&%“ 

ut  did  operate  from  -50  F  up  to  room  temperature.  During  the  winter 

anv  of ^h°"  P'CtUre  Phot°9raphy  consisted  of  inside  coverage  in  which' 

sClts  in2tcaCtedrrh  Sf  fS^tory^  b“t  personal  preference  and  re- 

sults  1 nd  cated  the  Cine  Special.  One  Cine  Special  (over  a  year  old 

and  well-used)  which  was  winterized  would  not  operate  at  over  16  FPS 

after  prolonged  exposure  to  temperatures  of  -40  F.  The  lens  diaDhr^nmc 

_froza  up  and  could  not  be  ™ov,d  after  one-ha,  f  hour  In 

cl?  ll  Whtn  Warm  tuf  ens  dIaPhragm  floated  entirely  free  and  the 
slightest  Jar  or  rubbing  against  a  coat  sleeve  would  stop  it  down  to  22. 

C  SWP  diaphragm  Is  recorded .  The  new  „lnt£Tzed 
(internal  heaters  and  Jacket)  model  sent  down  for  Deep  Freeze  ii  was 
unsatisfactory.  With  the  Jacket  on  the  camera  and  heavy  clot  h ,  ng  on 
the  operator,  one  cannot  get  close  enough  to  the  magazine  to  see  through 
the  prismatic  viewfinder.  The  cement  in  one  of  the  prismatic  viewfinders 
faded  and  caused  a  distorted  image,  making  it  useless. 

Camera,.  This  camera  was  shipped  down 

to  he  6P  ^reeZG  bUt.Wa!  n6Ver  USed  unti1  DeeP  ^eeze  ii.  According 
Indore  wtnter'zed  to  -70  F.  The  camera  was  successfully  used 

Inen  nolir?11  occas,on  outdoors  the  micro-switches  froze  in  an 

was  ex?rl  I?"  h  ^"9  ^P°ssible  to  get  power  to  the  camera  motor.  It 
as  extremely  hard  to  rack  over,  the  lenses  were  impossible  to  focus 

after  a  short  period,  and  the  f/stop  ring  could  not  be  adjusted.  The 
above  occurred  during  temperatures  of  -38  F.  The  camera  was  stripped 

Ze,aSe  remOVed>  and  the  micro-switches  were  locked  in  the 
closed  position.  The  camera  was  then  operated  absolutely  dry  except  for 
the  cam  which  operates  the  registration  and  pull-down  system.  This 
particular  Mitchell  had  excessive  grease  in  it  for  operation  even  in 
normal  cl imate . 


iSllOO-  The  K-100  was  one  of  the  most  useful  cameras.  it  was  com- 
paratively  easy  to  load  in  the  cold,  and  would  operate  satisfactorily 
without  the  heaters  to  -35  F.  With  satisfactory  battery  power  for  the 
heaters,  no  trouble  was  encountered  at  even  lower  temperatures.  On 
extended  tours  of  this  nature,  additional  pressure  plates  should  be 
brought  along,  or  a  good  metal  one  manufactured  and  incorporated  into 
the  camera.  The  chrome  metal  strip  around  the  camera  caused  a  number 
of  face  burns  when  cold.  For  short  periods  this  camera  operated  at 
temperatures  of  -57  F.  If  this  instrument  were  completely  free  of 
lubrication  it  would  operate  in  most  temperatures  encountered. 

fMl  l~eH1  ?ren,7°?M',  TheSS  m°t!0n  picture  cameras  operated  success¬ 
fully  during  the  relatively  warm  summer  months  without  the  use  of  an 

electric  motor  or  internal  heaters.  However,  when  the  temperature  dropped 
as  little  as  two  degrees  below  zero,  trouble  developed.  The  FPS  speed 
slowed  down  to  such  an  extent  that  24  FPS  could  not  be  maintained  after 
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one  or  two  hours  with  an  indicated  governor-controlled  speed  of  64.  If 

currId.°PM  ^  pro,on9ed  under  this  condition,  camera  failure  oc- 

at  interviLTrr?^  t0,freeze‘  Completely  thawing  the  camera 

f  ,  P  i  0  °Perat*on*  Apparently,  heaters  are  mandatory 

the  ex!rW"Zer?  fl,m,ng  “ith  the  70KM.  Heaters  were  not  used  because  of 
the  extra  equipment  needed  for  their  operation  and  because  the  Cine 

Zntl*  was  available.  A  70KM,  complete  with  electric  motor,  400-foot 

b>.rr^n]a?diCOId"Weather  C0vers>  was  set  UP  under  temperatures  of  -20  F, 
but  completely  froze  up  after  exposing  only  four  feet  of  film. 

Bejl^nd  .Howell  70KRM.  The  70KRM  (a  slight  variation  of  the  70KM) 

tractorV"  Y  n^'de  d“rin9  the  winter  night,  but  was  taken  on  the  first 
wprp  noftral"*  !t  performed  well  at  all  times.  The  Internal  heaters 

fllmino  anT  time‘  The  ,0mT1  ,ens  was  used  extensively  while 

filming  Little  America  interiors;  the  I0mm  is  also  most  effective  for 
many  exterior  scenes. 


Film 


rpn„  P  r  X?  Was  the  m?st  ne"'ded  and  used  still  film.  Slower  emulsions 
required  a  larger  opening  and  a  loss  in  depth  of  field.  Ansco  Supreme 
film  packs  received  from  McMurdo  had  a  very  fine  leatherlike  pattern 
(a  miniature  reticulation)  which  covered  the  entire  negative.  There 

MA  200  !t  WaS  due  t0  Storage  conditions. 

ASA  200  (TRI-X)  4x5  sheet  film  was  most  important  and  many  more  ex- 

f  !?rk?XP°S^reS  1‘rou,d  have  made  during  the  winter  night  if  it  had  been 
available.  Type  'FM,  120,  interior  coior  is  a  most  useful  film  for  flash 

the°lab  d  s^orta9e  of  film  seriously  hampered  the  operations  of 

the  lab  during  the  winter  night.  Work  during  most  of  the  winter  night 
was  nearly  all  done  on  Portrait  Pan  Film,  ASA  50. 

rnlo^fli  beI/6c?d  tHe  fiIm  Provjded  should  have  been  more  up-to-date, 

ar!  .  S.  JX5)  W  ^  of  12  (daylight)  were  provided  when  there 

ZLl  I  W  sPeed  of  125  that  could  have  been  provided.  The  same 

holds  true  in  black  and  white.  In  order  to  photograph  winter  night 

/Ka'inn  6u  P^Pfr  Y  the  hi9h"sPeed  films  are  needed.  Some  ASA  80  and 
k  J0kSho“ldfbe  provided  for  summer  work,  but  in  main  the  material 
should  be  the  fastest  film  available. 


Accessor i es 


Film  Packs .  Film  packs  would  not  operate  below  -25  F. 
temperature  the  film  would  tear,  ieaving  the  exposed  sheet 
the  pack.  Graphamatic  hoiders  were  useless  except  durinq 
temperatures.  s 


Be  1 ow  that 
in  front  of 
warm  summer 
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considered  ^success fuK  *11  ^e'nnfluh'^' ' '°n  WSS  n0t 

;? r  V«ss ?£%,% 

~  C°'d  -  consequent fySthe^c i rcu^t  £.'2 

to  error- unde^th^U  ght  *^0^  the  "an  tare  t?1"  ref,ected  tYPes>  are  subject 

Pick  up  too  much  Ugh?  from  the  sky  and  =  SU"'  . R?f >ected- l ight  meters 
reading  and  caus  ing underexposure  Y|  /  W)  9'Vin9  an  ’correct  high 
light,  causing  a  slight  overexp^re  Sn  ^  n0t  record  «noJgh 

type  meter  is  more  accurate.  Trial-and^  IY  Speakin9^  the  Incident- 
lens  must  be  stopped  down  o^e-hal  f  ^  t<5ftS  indicated  that  the 

mined  on  the  Norwood  Director  and  fr0m  fh®  ca'cu'ations  deter- 

stops  from  the  Weston  Master  ti  c™nn?!?-UP  8t  least  °ne  and  one-half 
sure  with  speed  group  100  film  IsT/MO^f/M  Tbe  bas ic  °veral 1  expo- 
daylight  color  film  speed  group  10  w^h  5,' (  '  w,!h  K"2  fMter.  Foi¬ 
ls  1/50(5)  f/g.  P  9  °up  i0  w,th  skylight  filter,  the  exposure 

Chemical s 

for  "I"!?°!orkdand7ga^rcxcelld^TTeIj;Used  2?''e'°p'rs-  °-K  used 

flatter  image,  is  especially  useful  for  exter^Tf0  .'  9iv!ng  3  s '  ightl  y 
photography  because  of  the  high  contract °r  .b '  ack“and"wh  1  te  still 
ed  for  still  work  and  D-76  for  aerials.  a,ned*  Microdol  is  recommend- 

Comments  and  Recommendations 

possTbl/:  More  ef f ici'ent ^oUo^D  1°?' raphers  must  travel  as  light  as 

imum  essential  equipment  is  used  permi « in^f  'f  °",y  the  mIn" 

shooting.  P  rm,tting  free  movement  of  sequence 

lossW^-fffi  "Then  pxd  T™  "Dt  USed  b—e  of  the 

light  1A  or  UV-,6  fM^er  ?rre^nd9Pfy  CO,or  a  *£ 

ing-  Slight  corrections  for  improving  guaUt  tl'"es  for  outside  shoot- 
to  the  lens  make  a  filter  mandatory  9|?u !ty  a"?  the  Protective  factor 
should  be  made  through  A-2  or  Aero-1  for  besTresu^3"^11  ?  ^  eXposures 

is  strongly  reco^de^fc^"?  H  l^photog^ph and  shadow,  a  f  i  1  1- ?n 
the  qualities  needed,  such  as  com„=r.-  9  Ph^’  Electronic  flash  has  all 
synchro-sun  photography.  P  tneSs  and  ease  of  operation  for 
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Cameras .  Winterization  of 
cases  completely  ineffective, 
trouble-free  was  the  Omega  120. 
troublesome  to  a  degree  in  the 


cameras  was  extremely  poor. 
The  only  still  camera  which 
Movie  cameras  varied,  but 
cold. 


and 


was 

a  1  1 


i n  some 

nearly 

were 


P-J5r!«'(8^Tt)“S:ri*  ^Is'e™""  ,6™  ref, ex. 


Navy 


The  12olC*7raS  f°r  rrk,  thG  CO,d  Sh°u,d  be  of  the  roll-film  type 
InvesHoated  W?h  comP  ete,V  successful  .  The  35mm  cameras  should  be 
.  9  •  e  variety  of  lenses  and  films  available  for  35  would 

"  ass®^  ^ld  the  minimum  bulk  of  the  equipment.  Photoqraphs 

are  surfer"  ^  35  «"«  f'Wii  In  J 

are  superior  to  those  made  with  any  other  type  of  camera  Ninht  l  , 

Photograp^  „ade  on  Trl-X  with  theVed  Gra^h,  f^r^t  ^'op^ ' 
Photographs  of  this' n^ture^d ' "  'e"SeS’ 

,  rtt c:„dsr 

Graphic  were  definitely  needed  for  inside  work.  ^ 


but 


Fi  1m 


,  -ldent  1  fi.9at  Ion-  Slating  is  an  excellent  means  of  identification 

doesUnotrannStaH-  S"°W  ^?ndiUons  lt  ,s  a"  added  burden.  Cold  weather  ' 
does  not  allow  china  marking  pencils  to  write  on  plastic  plates  A 

mp  e  way  to  identify  film  }s  to  mark  code  and  roll  numbers  on 'boxes 
correspond,^9  to  each  exposed  roll.  Further  identification  by  the 

poss!b?r9  Oate'sheets *"h  ^  and  boxes  in  correct  order  is  always 

P  .....  "  i  sheets  have  all  the  pertinent  information.  Under  the 
itions,  slating  should  not  be  expected. 

Byrd 


of  all  phases  of  summer  operations  at  Bvrd  Station  i  •  p‘ctures 

w^th^ the ^ needs  o“Jhe”clS?!f  •'<‘  ""h  aVal!ab,e  “Mrisls.8  tole^nje™' 
an  personnel!  sdont  .f,c  program,  the  darkroom  was  available  to 
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South  Pole 


Personnel 


was  h°  Pl?°J°9raPhI^  Personnel  were  assigned.  Coverage  through  the  winter 
was  handled  by  various  Navy  personnel  and  was  basically  unsatisfactory. 

wat  hand,ed  h*  NavV  Photographers  from  McMurdo.  Re- 
spons'b.hty  for  photography  should  be  assigned  to  one  individual  prior 

Ixnerlen  %  T-  S?t6S  *  The  pers°n  elected  should  have  sufficient 
experience,  training  and  interest  to  carry  through  an  adequate  program. 

Equipment  and  Facilities 

_  A  IS6  d?[kr<T'  was  dIv,ded  into  two  sections,  one  for  scientific  use 
and  the  other  for . recreat iona 1  use.  The  latter  contained  adequate 
equipment  and  facilities  for  both  recreational  and  naval  photography. 
Photography  was  one  of  the  most  popular  recreational  activities.  It  is 
recommended  that  full  supplies  for  this  purpose  be  provided,  including 
a.nple  photo  paper,  color  developing  kits,  etc. 

Prior  to  the  departure  for  the  South  Pole,  two  Bell  and  Howell  70KM 
1  mm  motion  picture  cameras  were  completely  disassembled,  the  winterization 
0.1  and  grease  removed,  and  the  cameras  relubricated  with  kerosene.  All 
graphite  was  removed  from  the  mainspring  to  permit  operation  of  the 

ttTZLVl h°Ul.the  3!d  °f  heaters'  With  the  mainspring  lubricated  with 
the  graphite,  the  spring  motor  would  start  slowing  down  at  -25  F.  It  is 

beUcved  that  this  was  caused  by  the  graphite  being  contaminated  by  the 
winterization  oil.  All  still  cameras,  including  the  shutter  assemblies, 
were  relubr.cated  with  kerosene.  The  Pro  Jr  tripod  was  treated  in  the 
same  manner. 

The  "Graphlex  22"  120  roll-film  camera  froze  up  almost  inmediately 
upon  removal  from  the  aircraft.  The  shutter  would  release,  but  It  was 
not  possible  to  either  focus  the  camera  or  wind  the  film  through  because 
of  the  temperature  of  -30  F. 

During  the  forty-five  day  construction  period  at  the  South  Pole 
Station,  approximately  20,000  feet  of  color  motion  pictures  were  shot 
with  cinemascope  and  regular  16mm  film,  plus  many  color  and  black-and- 
white  still  photographs.  All  cameras  held  up  well  during  the  entire 
period  but  required  very  frequent  cleaning  to  remove  the  flaked  particles 
of  emu  sion  from  the  film  gate.  This  was  caused  by  the  brittleness  of 
the  film  at  cold  temperatures.  A  one- inch  paint  brush  was  used  to  clean 
the  cameras  after  each  roll  was  shot.  Only  100-foot  rolls  of  16mm 
Kodachrome  were  used  in  the  Bell  and  Howell  70KM  cameras.  Both  of  the 
70KM  cameras  were  operated  by  the  use  of  the  spring  motor 
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cleaning  or  rel ubr I ca t Ion .  ff  taken  inside  !h  9  °r  maJ°r 

got  wet  inside  and  out  because  of  ^  cameras  immediately 

three  or  four  hours  to  net  t hem  dr  u ‘ *  !t  WOU,d  then  take 

up.  Usually  the  cameras  wereTeft  outsM  ^  T  °UtSlde  w,th°ut  freezing 
use  and  ware  covered  with  a  dark  cloth  or' V"  trfpods  when  not  In 
crystals  from  covering  the  lenses  Ind  bag. to ,prevent  blowing-snow 
difficulties  encountered  with  rhl  andIother  v.tal  parts.  The  only 
The  gear  ratio  of  the  triDod  head  T  Wfre  wi  th  the  Pro  Jr  tripod, 

ance  of  the  gear  teeth  be^edoceh  ®hou  d  be  about  doubled  and  the  clear- 
«  pan  shot,  "slat  ng  each  rtu  lf  t0°  mUCh  O'W  “h"e  making 

slble,  as  the  grease9  pLcn  ^d  ™ ^ 
temperatures.  write  on  the  plexiglass  in  extreme 

Hal  let t 

No  photographer  was  assigned  to  this  staMrhr,  u 
120  still  camera  and  one  Cine-Kodak  K-  nn  «  However,  one  Omega 

A  darkroom  was  built  in  the  recreation  k°n!^  6  Camera  were  available, 
from  a  980-gallon  storage  tank  Dur  in^th^  '  Vater  W3S  SUppMed 
300  negatives  were  deveioped  and  ,400  feet  of  "cZr"^  fZ’ ^eTeke^ . 

Wi  I  kes 


an  81irii,2^n«£2raieh^,i^:“fT:! vderv  rd-  additi- 

and  It  would  also  have  other  techniral  considerable  use  for  copy  work 
printer  could  print  only  one  !  aPP> ' cat i ons .  The  7  x  7  contact 

printer  could  have  done^our  at  onrp  ga*j'Ve  a^  a  tlme*  whereas  an  8  x  10 
angle  lens  for  the  Speed  GraDhic  ^l  /3^  PrFntin9  time.  A  wide- 
would  have  allowed  better  coverage  S^naraf1^6  p^?t°9raPh  ing  interiors 
Pfowded  for  the  darkroom 
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Section  IV 


ADMINISTRATION  AND  PERSONNEL 

GENERAL  COMMENTS 

Originally  conceived  as  an  operation  which  would  entail  little  field 
administrative  work,  experience  promptly  contradicted  this  impression.  Administration 
problems  in  Antarctica  were  the  same  as  at  any  naval  facility  in  the  continental 
United  States,  with  the  additional  difficulties  of  having  to  rely  on  messages  in  lieu 
of  letters  since  mail  service  was  nonexistent  for  nine  months  of  the  year.  As  the 
direct  result  of  such  lack  of  mail  service,  many  notices  and  instructions  of  higher 
authority  were  soon  outdated. 

The  main  administration  for  Deep  Freeze  I  and  II  was  carried  out  at  Little 
America  Station  for  the  entire  battalion,  and  pay  and  service  records  were  therefore 
held  at  Little  America.  Personnel  at  other  bases  were  frequently  transferred  back 
to  the  United  States  on  extremely  short  notice  and  their  records  would  be  at  least 
400  miles  distant,  with  no  means  available  for  obtaining  them.  Obviously,  such 
separation  worked  innumerable  hardships  on  the  personnel  concerned. 

Each  main  base  should  be  treated  as  a  normal  installation,  with  its  own  set  of 
up-to-date  manuals,  instructions  and  notices,  and  an  adequate  administrative  staff. 
Inability  to  properly  handle  problems  as  they  arise  results  in  the  direct  deterioration 
of  morale.  Prompt  attention  and  action  on  such  problems  has  the  opposite  effect  of 
making  each  individual  feel  that,  even  though  he  is  at  this  isolated  outpost,  he  is 
being  afforded  every  opportunity  that  he  might  have  had  he  remained  within  the 
normal  boundaries  of  civilization. 

If  adequate  records  are  to  be  submitted,  daily  recordings  are  necessary,  and 
such  details  are  considerably  eased  by  having  clerical  personnel  who  either  take 
shorthand  or  operate  the  stenotype  machine. 
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many  ptlL^f  Z^ZTdLZZZ'T  °,!Se'  counselli"9  °f  personnel  on 

traHv,  procad^fi  weM  Z  ^:-C°™Pr'he.nSiVe  kn0wl<id9'  °f  "°™'  °*-'nls- 

be  brought  In  sufficient  auantiti  P°  &  '*  vlewpo,nt*  All  appropriate  forms  should 
OfficerDota  elds, ^T1  Quo,,fl“tfa"  Q-stionaires, 

Clearance  Forms,  etc  *  '  ^  EvaluaH°"  Forms,  Security 

hundrel'lVo^di^haV/ot!  Renting  summer r  groups,  as  in  December  1956, 

MCB  (Special!  ner-nn  I  60  a"d  records  Plc*<ed  up  and  maintained  by 

McMurdo  wa  R^lo  C.n.'raTond  w'T  r  <='«rtool  personnel, 

manding  officer  of  MCB  W?  I,  ^T"11  f°r  flle  °n,°reM'-  As  the  com- 

Deep  Freeze  I  all  St  l™  l<>C°'ed  at  Li,He  America  Station  during 

BeCQUS-°f,h,S'  "" 

credit  svstem  t  ?  u  f™  a.rose  during  the  summer  season  with  regard  to  the 
elapsed*  W  ou,  ‘tie  bu^"  " ’  "’en'  Sh°Uld  ^  W"hkeld  U"M'  '"°'’9h  H~  h<“ 

Wosbin^otdZreodd^d  TZ  C°"  r*  d°ne  iUS'  °S  We"  '»  th*  -«««*  os  in 
r.rnrj,  c  it  .  dded  advantage  of  not  separating  the  individual  from  his 

records.  Full  cooperation  is  extended  by  the  Navy  Finance  Cent-  J  n  „ 

iockofmoli'f1’*  ,7-«  e  °"Y!,'T  by  messa9e-  NRAO  Cleveland  is  will  ovra i°of  Z 
!.tu^Tven“;;f:ml  ""  N0Vy  C°mP,ro""  1  P"*<-  b,  I-  financial 

Ze  trTe"^  h  dtfficul/ t^do  w^VnteofHcTrs 

Recommendations 

of  sumrn  rFr°m  ^  adminIf‘;aHve  standpoint,  it  is  recommended  that  augmentations 
mer  group  personnel  be  assigned  on  a  TAD  basis  to  McMurdo  so  that  the  com 
mand  and  organizational  lines  might  be  clearly  defined. 


?32 


2.  In  view  of  the  lack  of  mail  facilities  during  most  of  the  year,  it  is 
recommended  that  all  personnel  to  be  assigned  administrative  and  personnel  duties 
become  completely  familiar  with  the  naval  communications  system  insofar  as  the 
drafting  of  messages  is  concerned.  This  is  the  only  means  of  carrying  on  even  rou- 
tine  administrative  matters  between  Antarctica  and  activities  af  the  Navy  Department. 

3.  It  is  recommended  that  chains  of  command  be  so  established  as  to  place  the 
senior  officer  of  the  antarctic  units  at  the  same  station  that  functions  as  radio  central. 
This  move  would  eliminate  thousands  of  man-hours  in  administrative  and  communi¬ 
cations  matters. 

("Recommendation  No.  1  was  defined  by  establishment  of  Antarctic  Support 
Activities  during  Deep  Freeze  III.  No.  2  is  not  peculiar  to  Antarctica.  No.  3 
was  solved  with  the  closing  of  Little  America.  m12) 


BASE  OPERATIONS 
McMurdo 


Camp  Operations 

With  the  exception  of  a  period  during  the  winter,  the  work  routine  of  the  base 
was  on  a  24-hour  basis,  with  two  12-hour  shifts.  This  was  caused  initially  by  ship 
off-loading  and  camp  construction,  and  later  by  runway  construction  schedules. 

The  normal  day  started  at  0550  and  ended  at  2200.  There  was  little  Idleness.  On 
Saturday  nights  and  Sunday  mornings,  work  was  carried  on  with  reduced  crews  to 
allow  men  to  enjoy  the  happy  hours  and  the  church  services.  Special  events  were 
relayed  through  an  extensive  intercom  system  to  each  working  space  and  barracks. 
There  was  a  natural  tendency  for  each  hut  to  form  cliques.  This  tendency  had  to  be 
combatted  whenever  possible. 

Due  to  manpower  shortage  every  department  was  stripped  to  a  bare  minimum 
to  furnish  men  to  construction  crews.  Much  of  the  camp  maintenance  was  accom¬ 
plished  after  normal  watches.  The  utility  men  and  electricians  not  only  had  the 
powerhouse  watches,  of  12-hour  duration,  but  also  had  to  maintain  the  camp  stoves, 
snow  melter,  galley  utilities,  and  camp  electrical  system.  Because  of  the  severe 
shortage  of  manpower,  every  man  had  to  be  utilized  to  the  utmost,  frequently  out 
of  rating  and  in  several  endeavors.  The  result  was  a  slackening  of  organizational 
lines  between  departments. 
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fin  S°m.a  m  P°PulaHon  of  93'  Ae  base,  designed  to  support  an  additional 
80  suddenly  ballooned  to  350  in  the  spring  of  1956.  Instead  of  a  single  tight  organi- 

For  v^hr  aAd.m,"'Str<;hve  elements  materialized  overnight.  These  were:  Task  Force 

and  MCR  A'  ^ve'cpmeHt  Squadron  Six  (VX-6),  52nd  Troop  Carrier  Squadron, 

McmC,l  ln  add,hon,'  an  dement  of  MCB-ONE  was  aboard  to  augment 

^itn  a^d  f n  'd  hr>  rT  ^  fmmediafe,y  integrated  into  the  camporgani- 

deoartina  sh  I  r  l  ^  MCB  (SPec!al)  Det  One  personnel 

departing  shortly  for  the  construction  of  the  South  Pole  Station.  Too,  the  press  and 

bund'  reJatI°nS  department  blossomed  into  a  major  operation  requiring  a  special 

da  v  "9A  T  rPe:S°nnel*.LBy  *eif  PreS6nCe'  the  communications  workload  doubled 
daily.  Another  factor  contributing  toward  confusion  was  the  indoctrination  of 

MCB  (Special)  relief  personnel  and  the  transfer  of  responsibility  to  them. 

ba|‘n  ‘fa  „™C™Ber  'I*'  'he  ^  f°rce  sh'PS  arrived'  bringing  with  them  the 
balance  of  MCB-ONE  and  a  few  Detachment  BRAVO  people.  At  this  time,  the 

transfer  of  responsibility  to  key  BRAVO  persons  was  commenced.  This  was  an  essen- 
al  process  but  it  did  not  augur  well  organizationally.  The  process  of  Indoctrination 
tied  up  much  needed  workers  and  resulted  in  much  duplication  and  some  confusion, 
occurred  at  the  peak  of  the  summer  workload.  The  most  serious  and  demanding 

tasks  were  airfield  maintenance  and  ship  off-loading.  Unfortunately,  these  tasks 

were  In  direct  opposition  to  each  other,  as  the  same  personnel  and  tractors  were 

required  for  both  jobs. 

Administrative  Support 

foil  Jhe  F7C.,.l!ty  ,af  McMurdo  provided  administrative  support  to  the 

ow  ng.  MCB  (Spec.al)  and  AirDevRonSIX  wintering-over  groups,  MCB-ONE 
summer  support  personnel,  ComNavSupFor  Antarctica  and  Staff,  Air  Force  personnel 
news  correspondents  and  visiting  VIP's,  and  military  and  civilians  in  transit  from  ' 

Byrd  Little  America,  and  South  Pole  Stations.  In  Deep  Freeze  II,  McMurdo  also 
maintained  service  records  of  personnel  at  outlying  bases  and  provided  clerical  sup¬ 
port  for  the  various  NAF  departments.  One  wintering-over  yeoman  was  available 
during  Deep  Freeze  II  and  III  to  attend  to  the  many  and  various  needs  of  the  foregoing. 

Command  Designation 

,  l!r  offlc®r_!n~char9e  at  McMurdo  was  not  designated  as  such  by  the  Secretary 
of  the  Navy  and  therefore  had  no  disciplinary  power  over  the  MCB  (Special)  officers 
and  men  assigned.  However,  the  commanding  officer,  MCB  (Special)  was  aboard 
during  Deep  Freeze  II  so  this  was  not  a  problem.  The  VX-6  personnel  were  under 
th®  opera tiona  control  of  ComNavUnits,  Antarctica,  who  was  at  Little  America, 
and  therefore  the  NAF  officer-in-charge  had  no  disciplinary  power  over  them. 
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This  resulted  in  differences  of  opinion  on  various  matters,  but  the  spirit  of  cooperation 
prevailed  and  they  were  arbitrated  as  necessary.  No  great  problems  developed,  but 
this  chain  of  command  did  tend  to  make  a  loose  organization. 

OOD  and  JOOD 

The  OOD/JOOD  desk  was  manned  24  hours  a  day  throughout  the  year.  The 
OOD  was  rotated  daily  among  the  officers,  and  the  JOOD  was  a  12-hour  watch  for 
two  permanently  assigned  men.  This  desk  was  the  nerve  center  for  the  camp  operation, 
and  the  person  on  duty  was  responsible  to  the  offlcer-ln-charge  for  maintaining  a 
record  of  all  personnel  reporting  to  and  departing  the  NAF,  Implementing  the  Plan 
of  the  Day  and  normal  camp  routine,  expediting  emergency  repairs,  supervising  the 
cleaning  of  heads  and  administrative  spaces,  dispatching  personnel  and  cargo  vehicles, 
making  berthing  assignments,  supervising  the  fire  and  security  watch-  and  setting  the 
storm  conditions. 

During  January  through  March  19 57,  the  OOD  desk  also  acted  as  the  voice 
communications  center  with  an  ANG-9  transmitter  and  radio  on  a  circuit  with  ships, 
runway  tower,  air  ops,  and  radio  equipped  vehicles.  Such  a  circuit  is  necessary  for 
monotor  and  control  during  unloading  and  continuous  air  operations.  During  the 
winter  months,  the  ANG-9  equipment  was  removed  from  the  OOD/JOOD  office 
and  the  air  ops  duty  desk  guarded  this  circuit. 

Public  Information 

During  the  winter  months  the  CHINFO  was  informed  of  all  the  activities  that 
took  place  in  the  various  departments.  During  the  winter,  every  individual  who 
wintered  over  was  interviewed  concerning  his  work  and  experiences.  This  was 
relayed  in  the  form  of  a  weekly  news  release,  and  by  the  end  of  the  antarctic  winter 
a  factual  report  concerning  personnel  and  their  activities  could  be  compiled  from 
the  information  obtained  in  this  manner. 

News  reports  of  an  unusual  nature,  such  as  outstanding  events  or  happenings, 
were  made  Immediately  and  particular  care  was  given  to  the  presentation  of  facts 
and  names  so  as  not  to  confuse,  misinform,  and  worry  the  public,  especially  the 
families  of  men  concerned.  In  releasing  news  reports,  it  was  felt  that  Antarctica, 
its  vastness,  its  weather  and  everything  contained  therein,  together  with  the  projects 
carried  on  in  fulfilling  the  mission  of  the  base  were  interesting  and  novel  enough  to 
any  reader. 
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bo*s,  tit:,;1  s  ^rp:!Thrr:t,n9  s,a,rside  rws' happmi-^  -  •«- 

base  personnel,  proved  to  be  ^  Z  T  ^  F"pU'°r  select  fea,ure  «+'cl«  by 
ward  to  the  receipt  of  this  publication. iUCCeSS'  Eac1,  weels  aM  hon*  looked  for- 

The  station  amateur  radio  facilities  also  cttnnlio^  *  •  . 
newspaper  prepared  by  Radio  Amateurs  of  Greate^Syracuse  ' TheTtt  ^  °  t  a 

=7niM7a^^ot:;ifj;  zzz 

activities  were  alsolansml,^  2%  ^ 

an  entire  ly'dlfferent'^lecrwItli'^the^arrHto^of'thestaff  Pl'o  off'^'0"  TT  T*. 

complained  of  the  absence  of  newsworthy  materid!  However' TZllL'IZTT 

which  existed  at  all  times  It  is  fe|Mh„t  M  M  j  ^  a  9°od  relationship 
press.  IMs  felt  that  McMurdo  was  thoroughly  covered  by  the 

Recommendations 

Com NavStmUnlts rS°lf "el '  ^  be  assigned  directly  to 

aaSHtSSS, 

zr  s  "Tj;” 

and  training  ^  °F  «-eh  operations  for  proper  check-outs 

Navy.3'  Tha'  ,h<!  ^pploor— in— charge,  NAF,  be  designated  by  the  Secretory  of  the 

NAF,  for  tem^r'rlry  du"'n9"°Ver  P8™nnel  reP°rt  Wrm"9  '°  'he  »ffi^-in-charge. 
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5.  That  the  station  complement  be  increased  by  approximately  20  men, 
exclusive  of  the  VX-6  detachment,  for  a  workload  similar  to  that  of  1957, 

6.  That  all  wintering  hospital  corpsmen,  photographers,  and  aerologists  be 
permenently  attached  to  the  support  unit  and  not  to  AirDevRon  SIX. 

7.  That  sufficient  radiomen  be  assigned  to  handle  all  circuits  24  hours  a  day 
with  eight  hour  watches,  plus  10  percent  for  sickness  and  camp  support  duties  and 
watches. 

Little  America 


Camp  Operations 

Little  America  V  was  commissioned  on  4  January  1956,  at  which  time  construction 
was  fust  commencing.  Crews  were  working  around  the  clock  on  two  12-hour  shifts. 

By  16  January,  eight  buildings  were  completed,  and  it  was  considered  more  advanta¬ 
geous  to  use  one  12-hour  shift.  The  last  outside  work  was  accomplished  in  April,  by 
which  time  sixteen  buildings  and  three  fuel  tanks  had  been  completed. 

The  administrative  office  at  Little  America  v/as  located  in  a  Jamesway  hut. 

The  desks  and  file  cabinets  were  in  excellent  condition  and  were  ample  for  all 
requirement.  The  typewriters  were  old  and  in  poor  condition,  but  were  kept  opera¬ 
tional  through  constant  maintenance.  The  mimeograph  machine  was  in  fair  condition 
and  sufficed;  however,  much  repair  was  required  due  to  excessive  use. 

A  24-hour  fire  watch  was  established,  with  tv/o  men  on  4-hour  watch  at  a  time. 
This  watch  was  also  responsible  for  fueling  all  tanks  for  heating  units  and  keeping  the 
three  snow  melters  filled.  The  base  was  divided  into  zones  for  purposes  of  fire  fighting, 
and  personnel  were  assigned  fire  stations.  Periodic  fire  drills  were  held  to  familiarize 
all  hands  with  their  fire  stations.  Reveille  was  at  0630  and  Secure  was  at  1630  on 
regular  work  days.  This  schedule  was  increased  as  necessary  with  the  return  of  day¬ 
light  and  the  digging  out  of  materials  and  equipment.  Basic  camp  maintenance 
necessitated  a  regular  work  schedule,  and  other  operations  such  as  communications, 
commissary,  aerology,  sick  bay,  etc.,  were  carried  out  on  a  watch-standing  basis. 
Everyone  had  two  2-week  tours  of  mess  cooking. 

Because  of  the  great  amount  of  work  and  the  transportation  and  weather 
difficulties  of  traveling  to  and  from  the  field  each  day,  the  aviation  personnel  were 
moved  to  Kiel  Field.  The  watch  schedule  was  rather  severe  due  to  the  small  number 
of  personnel  involved.  Two  men  were  on  watch  each  night  relieving  each  other  at 
0200.  A  watch  was  relieved  every  2-1/2  days.  Even  with  the  more  complete 
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duH^Ae^Into'^uJrtrw!^  3^"?  '°3e,|l'er  ,h°"  °"X  other  group 

conflicts  were  encountered  '  en°US  Personnel  problems  or  personality 


conflicts  were  encountered. 
Public  Information 


-no  r  *•  ^  - . 

were  prepared  whenever  appropriate  Durina  th  WSek  and|  ^  news  releases 
liaison  between  news  corresponding  5  "u  9  SUmmer  perlod  the  P|0  acted  as 
viding  working  space  for  corresponded  bdefinaTh  COmmand*  Thh  fnvolved  pro¬ 
copy,  and  assisting  them  In  every  way  possible.  9  ^  °"  °peraHons'  clearing  press 

a..  ^oraaT  J*"?  ^  * 

cation  of  a  weekly  station  newspaper  "Th/i°  9a"J2ed  ,and  suP*rvised  the  publi- 
organization  of  a  cruise  hlstorv  krai,  t  PfnSuI"  Post,  and  supervised  the 
U.S.  antarctic  static!  ThTpin  t  T7  7  W'n’er,s  <■»  all 

coverage  of  all  newsworthy  events.  °P  6  C  °Se  y  wldl  the  Photo  lab  to  Insure  optimum 

Disbursing  and  Credit  System 

of  the  De3F?leiP|l3sh%at3andm„rt,em  “f P  Fre'“  "  lndl<=°,ed  continuation 

ently  worked  well  at  Llttle  ^Trlca  and  M  ??  T”*'  Th,S  s^“"  °PPar- 

adminlstrative  personnel  han^f  i  ,  7  °'  alHtough  It  required  more 

one  disbursing  off3r  for 3  entlr^T  T  't?  T  "°*  P"5*"'-  ">•  P™Went  of 
deputies  and  attendant  pay  record  maintl^a  ^  7eP  Fre6Ze  **'  wlfb  innumerable 

difficult  to  resolve  using  normal  disbursing  methods  AMhe"  0^"  eXCeedIn9,y 

by  young  and  new  naval  offlcerc  tm!  :  *  ,  ™e  fIve  new  bases,  manned 

functions  without  any  d  rec,  sue erl,"  9  ^“T*  '°  b°  abl'  *°  P«rf°™  *°» 
ny  airect  supervision  appeared  unreasonable  and  Impractical. 

records!  ^ 

system  provided  far  all  pay  records  of  „i  ,T  ^  “mmands  and  bureaus.  The 
CONUS  activities  and  fo/all  wln'erl"g-over  personnel  to  be  maintained  at 

Commander  Naval  Support  Units,  Antarctica**!  7*  ^  rad'°  mess°9e  from 

credit  amount  for  each  month  rlln  A  ’  person  was  given  an  al lowable 

I"«  -  his  pay  re^pr^at^t:  C^NUS  ^  ^ 

to  make  ship's  store  purchases  and  r.™  f  !  S’  .7^,  S  aH°wable  credit  was  used 

granted  a  flat  $75  monthly  credit  All  cirTh  ”  "9'  It  cbar9eable*  Civilians  were 

fonn  and  signed  for  by  Z  MvZal'Z/erneT  Thes'e  3edltT . “u 

collected,  after  the  winterinn  neriod  u  (.l  j*  l  .  6  cred  ^  charges  were  to  be 
dual '  s  pay  record  9  P  '  ^  'be  dlsbursi"9  °ffi«r  holding  the  Indlvl- 
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The  credit  system  worked  very  well  all  year  at  the  smaller  bases  (Byrd,  Pole, 
Ellsworth,  Hallett,  and  Wilkes).  The  system  worked  well  at  Little  America  and 
McMurdo  during  the  wintering  period.  A  minimum  of  two  administrative  personnel 
were  saved  at  the  two  large  bases  and  at  each  of  the  other  five  bases,  all  of  whom 
would  have  been  required  had  a  normal  cash  and  disbursing  system  been  used. 

However,  the  disadvantages  of  the  credit  system  at  Little  America  and  McMurdo 
during  the  summer  operations  were  great.  With  a  large  group  of  transient  personnel 
arriving  and  departing  each  summer,  it  was  impractical,  inefficient,  and  resulted 
In  poor  morale  to  extend  the  credit  system  to  include  summer  transient  personnel. 

The  greatest  difficulty  and  confusion  experienced  in  the  disbursing  area  lay  In 
the  per  diem  on  TAD  orders,  the  many  types  of  orders  issued  to  individuals,  baggage 
allowances,  mess  charges,  questions  of  permanent  duty  station  and  home  port,  field 
duty,  snack  charges,  etc.  Some  personnel  were  on  permanent  change  of  duty  orders, 
some  TAD,  and  some  TD;  later  some  TAD  orders  were  canceled  and  personnel  returned 
to  CONL'~  on  permanent  change  orders.  The  loss  of  per  diem  resulted  In  some  per¬ 
sonnel  being  placed  on  health  and  comfort  issues  because  all  of  their  regular  pay 
was  alloted  to  their  families.  Flight  pay  was  authorized  for  aviation  personnel  and 
observers  although  not  performed  because  of  lack  of  aircraft  availability,  but  no 
provision  was  ever  made  for  parachutists  who  could  not  jump  for  the  same  reason. 

Recommendations 

1.  That  action  be  taken  to  organize  and  clear  up  the  entire  area  of  travel 
allowances,  special  pay,  mess  charges,  and  types  of  orders  In  Antarctica. 

2.  That  the  credit  system  should  be  used  at  McMurdo  only  during  the  wintering- 
over  period. 

3.  That  pay  records  of  all  personnel  at  Ross  Sea  bases  should  be  maintained 
at  McMurdo  during  summer  operations. 

Byrd 


Administrative  and  clerical  demands  at  Byrd  Station  were  minimal  due  to  a 
small  military  complement;  only  health  records  were  held.  The  officer-in-charge, 
who  was  also  the  medical  officer,  handled  all  clerical  work. 

During  the  first  month,  a  24-hour  rotating  OOD  watch  was  established  by  the 
construction  crew,  employing  three  CPO's.  Upon  arrival  of  all  wintering-over 
personnel,  this  watch  was  discontinued  and  all  pertinent  information  was  passed 
directly  to  the  officer-in-charge. 
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Public  Information 


The  duties  of  PIO  were  given  to  one  of  the  enlisted  men  at  the  beginning  of 
the  year,  but  due  to  the  heavy  work  schedule  he  requested  to  be  relieved.  The 
station  scientific  leader,  who  had  experience  in  journalism,  was  given  the  job. 

Monthly  news  releases  were  designed  to  present  an  interesting  story  in  as  brief 
a  form  as  possible.  The  names  of  all  personnel  were  released  in  various  news  items 
one  or  more  times.  At  the  first  of  the  year  an  attempt  was  made  by  the  radiomen  to 
copy  CW  press  and  publish  a  station  newspaper;  but  as  the  communications  load 
increased  and  radio  conditions  grew  worse  this  had  to  be  discontinued.  The  antarctic 
news  roundup,  which  was  sent  to  all  stations  with  news  compiled  from  all  other 
stations,  was  very  much  enjoyed. 

Credit  System 

All  transactions  followed  the  credit  system  outlined  by  the  detachment  supply 
officer.  However,  in  the  absence  of  the  designed  forms,  records  were  of  an  impro¬ 
vised  nature.  No  disbursing  was  available,  which  at  an  isolated  station  is  felt  to 
be  a  decided  advantage  In  the  interest  of  each  man,  by  preventing  theft  and  gambling. 

South  Pole 


Administrative  and  Clerical  Conditions 

All  administrative  work,  including  clerical,  fell  of  necessity  upon  the  OIC. 

A  yeoman  would  have  been  of  great  value  and  would  have  freed  the  OIC  from  much 
of  the  routine  administrative  work  for  more  Important  duties.  Were  one  to  be  provided 
for  a  small  base,  he  should  also  be  able  to  double  as  photographer  where  none  is 
assigned.  No  manuals,  instructions,  notices,  or  standard  forms  were  provided  for 
Deep  Freeze  II.  BuPers  Manual  and  standard  personnel  forms  should  be  provided. 

Office  space,  though  somewhat  limited,  was  adequate  for  the  needs  of  both 
military  and  scientific  personnel.  Office  equipment  was  extremely  limited.  Items 
most  needed  but  not  available  for  Deep  Freeze  II  were  typewriters,  a  mimeograph 
machine,  and  file  cabinets.  Expendables  were  also  in  very  short  supply  and,  with¬ 
out  the  availability  of  iGY  office  supplies,  would  have  been  critical. 

Public  Information 

News  releases  were  sent  out  covering  both  the  military  and  scientific  aspects 
of  activities  at  the  station.  It  is  difficult  to  report  on  matters  at  an  isolated  base, 
as  there  seems  to  be  little  excitement  during  most  of  the  year,  one  week  appearing 
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much  like  any  other.  Often,  what  is  newsworthy  does  not  seem  so  to  those  involved. 
A  conscious  effort  was  made  to  adhere  to  concise  statements  of  fact  rather  than 
indulging  in  the  overdramatized  strings  of  superlatives.  Information  received  at  the 
Pole  was  extremely  sparse.  It  is  highly  recommended  that  there  be  a  much  greater 
exchange  of  information  among  the  various  bases,  and  that  the  Task  Force  periodically 
provide  information  on  rear-echelon  activities. 

The  influx  of  correspondents  during  the  summer  created  unnecessary  problems 
in  the  support  of  numerous  additional  personnel.  Press  coverage  should  be  done  on 
a  pool  basis,  with  a  minimum  number  of  correspondents  and  photographers  actually 
going  to  the  Pole.  The  presence  of  a  large  number  of  nonproducing  transient  per¬ 
sonnel  actively  hampers  essential  operations. 

Credit  System 

The  credit  system  was  used  throughout  the  year  at  the  South  Pole  and  was  found 
to  be  very  satisfactory  in  all  respects.  The  fact  that  neither  ledger  sheets  nor  tally 
cards  arrived  for  the  Deep  Freeze  II  group  made  the  accounting  more  difficult  but  did 
not  impair  the  system.  Sheets  of  ruled  paper  v/ere  used  in  lieu  of  ledgers,  and  it 
was  found  that  throughout  the  year  only  one  page  per  man  per  month  was  necessary. 

Ship’s  Store 

Ship's  store  was  set  up  In  the  grid  south  tunnel  in  late  January  1957.  The  store 
was  made  of  64-cublc-foot  crates,  two  high,  with  the  upper  crate  turned  face  Inward 
to  act  as  storage  space.  The  entire  area  was  covered  with  tunnel  roofing.  The  usual 
temperatures  in  the  South  Pole  ship's  store  was  -50  to  -65  F  throughout  the  winter. 
Rationing  of  items  was  necessary  in  the  case  of  film  and  souvenier  items  only.  It  is 
recommended  that  the  supply  of  souvenier  items  be  increased  greatly  to  supply  items 
which  are  suitable  for  use  as  prizes.  Items  marked  with  the  name  "South  Pole"  would 
be  particularly  good  sales  material. 

Summer  personnel  (that  is,  VX-6  and  civilian  correspondents)  were  served  from 
ship's  store  only  during  the  second  summer  when  a  plane  was  grounded  for  a  number 
of  days.  Items  signed  for  in  the  usual  way  were  recorded  and  the  totals  transferred 
to  the  individuals'  credits  at  McMurdo  ship’s  store.  No  cash  was  taken  at  the 
South  Pole  ship's  store. 

Beer  was  dispensed  once  a  month  at  a  limit  of  one  carton  per  man  without 
increase  or  decrease  during  the  year.  The  only  exception  was  if  a  man  wished  to 
buy  a  case  for  community  use  at  other  times  than  the  specified  sales  date. 


Recommendations 


1.  A  locked  file  would  help  considerably  in  keeping  records  organized  and 


2.  Careful  organization  in  respect  to  credit  limits  and  meal  charges  would 
add  greatly  not  only  to  the  accounting  but  also  to  the  morale  of  the  personnel  at 
the  small  stations. 

Hallett 

The  administrative  duties  of  this  station  were  handled  by  the  officer-ln-charge 
and  the  radioman.  The  records  and  logs  were  kept  by  the  officer-in-charge.  All 
personnel  records,  except  individual  health  records,  were  maintained  at  McMurdo 
and  returned  to  the  officer-in-charge  prior  to  transfer  from  Cape  Hallett. 

Due  to  the  limitation  of  personnel,  no  OOD  or  JOOD  watch  was  designated 
for  the  station.  In  all  instances  when  an  OOD  was  required,  the  officer-In-charqe 
was  contacted. 

Only  two  news  releases  were  sent  out  from  this  station.  Because  of  the  small 
number  of  men  there  was  very  little  activity  other  than  daily  routine,  and  it  was 
decided  not  to  write  any  news  releases  unless  there  was  something  unusual  to  say. 

Wilkes 

Administrative  and  Clerical  Conditions 

The  administrative  system  of  an  isolated  base  can  be  very  important.  The 
desirable  degree  of  formality  in  a  military  organization  will  depend  upon  many 
factors,  as  will  the  degree  of  Intimacy  and  amount  of  intercourse  between  officers, 
enlisted  men,  and  civil  Ians.  This  Is  a  subject  which  deserves  much  careful  study/ 
There  will  be  difficulties  whatever  course  Is  chosen,  but  probably  an  official  policy 
would  be  accepted  better  than  personal  edict. 

The  administrative  office  space  provided  for  the  scientific  leader  and  the 
officer-in-charge  was  barely  adequate.  Official  publications  received  were  very 
Inadequate  for  the  administration  of  a  remote  station.  This  shortage  was  very  notice¬ 
able  in  the  area  of  supply  and  personnel.  It  is  recommended  that  an  allowance  of 
publications  be  set  up  for  remote  stations,  since  isolation  magnifies  the  need  for 
them. 
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d«rCa'  S^P'leS  receIved  were  not  adequate.  A  very  real  need  for  a  small 
plicatlng  machine  was  experienced,  and  one  unit  could  have  been  used  for  both 

"•  fiC,bUSine“V  «?“  "«  -*q—  for  -he  administrative 

had  to  b  |qUi  u  QdeqUre  f°r  °fher  SpQCes-  >"  SOme  «»e,  and  work  space 

had  to  be  locally  fabricated.  Filing  cabinets  were  supplied  and  were  generally 

adequate;  however,  a  need  was  felt  for  at  least  two  more. 

OOD  and  JOOD 

no  wn,Ak  fU"e,T  °f  °OD  °nd  JOOD  were  °ssume<l  ,ho  officer-ln-eharge,  and 
no  watches  as  such  were  stood.  a 

Public  Information 

It  „  AbiJW:!ekly  rG.WS  messa9e  was  sent  out  by  official  Navy  communications. 

on  amed  items  of  interest  about  personnel  and  happenings  at  Wilkes  Station 
and  was  primarily  of  interest  to  the  families  of  men  wintering  over.  The  releases 
ere  well  received  by  the  dependents  and  contributed  considerably  to  their  morale 
and  peace  of  mind.  It  is  recommended  that  newsletters  be  forwarded  to  families 
as  soon  as  a  man  reports  for  Deep  Freeze  operation.  Newsworthy  events  of  a  more 
immediate  nature  and  with  a  wider  field  of  interest  than  those  noted  above  were 
reported  by  Navy  message  shortly  after  the  event  occurred. 

Disbursing  and  Credit  System 

llttl  Qf  WUkes  was  the  cred't  system.  This  system  requires 

e  raining  or  intelligence  to  use  and  appeared  entirely  satisfactory  from  the 

Po,  of  vlew  °f  the  wintering-over  personnel.  The  elimination  of  cash  from  a 
polar  camp  is  felt  to  be  very  desirable,  since  it  eliminates  all  worry  about  loss  and 
greatly  reduces  gambling  tendencies.  A  great  deal  of  time  was  spent  In  attempting 
to  make  the  system  balance  perfectly,  but  if  perfect  accuracy  is  not  required  the 
system  can  be  easily  checked.  The  ship*  s  store  was  opened  daily  and  operated  by 
the  office r~ i n-charge.  It  is  recommended  that  sales  of  candy  and  tobacco  be 
entirely  by  the  carton,  as  unit  sales  considerably  increased  the  amount  of  work  by 
e  storekeeper.  Almost  all  of  the  men  expressed  concern  for  their  pay  records,  as 
there  was  a  general  complete  lack  of  faith  in  absentee  administration.  This  was  also 
true  concerning  the  service  records. 

El  Isworth 


Most  administrative  and  clerical  work  was  done  in  the  rooms  of  the  officers- 
in-charge.  .  Office  supplies  were  adequate  for  all  clerical  work  carried  on  at  the 
station.  Minor  repairs  were  required  and  successfully  effected  keeping  all  office 
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equipment  in  an  operational  status.  Most  failures  of  this  equipment  were'  da.  to  use 
by  Inexperienced  personnel.  Additional  cushioned  desk  chairs  would  have  been  an 
asset-,  as  sufficient-  numbers  were  nof  issued  for  all  desks. 

Upon  arrival,  if  was  deemed  necessary  fo  assign  OOD's  with  fhe  primary 
responsibility  of  base  security.  In  order  to  maximize  fire  safety,  a  fire  watch  was 
established  under  the  direct  supervision  of  the  OOD.  The  OOD  normally  stood  a 

coil Zns ^,heof“hma"n9  baS'  «>•  "“Woy  end  remaining  on 

™  °neLJOF  tHe  offIcers  from  AirDevRon  SIX  was  appointed  Public  Information 
Officer.  He  was  responsible  for  the  collection  and  dissemination  of  newsworthy 
Items.  All  personnel  so  desiring  were  covered  in  Public  Information  news  releases. 

Recommendations 


ti  li*  1^°!  Q  ^e*ectIon  of  ‘terns,  suitable  for  welfare  and  recreation  prizes, 
available  in  the  ship's  store. 


be 


2  That  stationery  with  the  name  of  the  specific  base  as  a  letterhead  would 
be  a  tar  better  sales  Item  than  the  antarctic  seal  stationery. 


3.  That  beer  and  shaving  items  be  reduced, 
souvenir  Items  should  be  Increased.  Alarm  clocks, 
camera  equipment  could  be  added. 


Stamps,  candy,  film,  and 
underwear,  nail  clippers,  and 


WORK  FEASIBILITY 
McMurdo 


There  is  no  such  thing  as  a  work  feasibility  chart  for  this  area.  However,  as 
data  becomes  available  with  each  succeeding  operation  In  McMurdo  Sound,  some 
form  of  chart  may  be  constructed.  The  following  data  will  be  of  some  use  to  planners 
however,  this  kind  of  data,  based  on  limited  time  and  experience  In  this  area,  must 
be  considered  as  a  guide  and  not  absolutely  reliable.  The  data  collected  during 
four  seasons  may  not  apply  to  the  following  season. 


Throughout  most  of  the  period  of  isolation  in  the  winter  of  1956,  many  of  the 
camp  personnel  were  required  to  work  outdoors.  From  March  until  the  end  of  May, 
construction  crews  were  engaged  in  completing  camp  buildings  and  power  lines. 
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From  May  until  July,  outdoor  maintenance,  gathering  snow  for  water,  handling  of 
provisions,  distribution  of  fuel,  and  preparation  of  material  and  supplies  for  the 
South  Pole  Station  kept  many  outside.  From  July  on,  preparation  of  a  runway 
l”l/2  miles  from  camp  on  the  bay  ice  occupied  all  who  could  be  spared  from  other 
tasks. 


On  21  April  the  sun  rose  for  the  last  time  until  21  August,  and  in  the  intervening 
four  months,  short  twilight  was  the  only  available  natural  illumination.  Outdoor 
work  proceeded  with  artificial  light.  Temperatures  fell  steadily  until  September. 

During  the  sunless  period,  the  usual  reading  in  the  camp  lay  between  20  and  40  degrees 
below  zero.  The  extreme  low  was  -76  F  at  the  ice  runway.  There  was  almost  con¬ 
stant  winds  of  at  least  20  mph  and  frequently  the  velocity  rose  to  60  mph  or  more. 
Falling  and  drifting  snow  made  visibility  poor  and  added  to  the  discomfort  of  being 
outside. 

In  spite  of  these  rigorous  conditions,  personnel  adapted  themselves  well  and 
were  able  to  work  outside  on  all  but  a  few  days.  The  bulkiness  of  the  clothing  made 
working  slow,  but  discomfort  and  injury  from  cold  was  minimal.  One-  or  two— hour 
work  periods,  followed  by  a  few  minutes  of  relief  in  a  heated  hut  or  wanigan,  pel — 
mitted  work  on  a  twelve-hour  day  basis  without  undue  hardship.  Except  for  a 
six— week  period  in  midwinter,  working  hours  were  long  and  the  work  week  six  or 
seven  days.  On  this  schedule,  by  the  end  of  the  winter,  chronic  fatigue  was  evident 
in  all  hands. 

Certain  groups  worked  indoors  a  good  deal  of  the  time.  Mechanics,  steel¬ 
workers,  electricians,  storekeepers,  cooks,  and  administration  personnel,  when 
occupied  by  their  basic  skills,  faced  working  conditions  substantially  the  same  as 
In  temperate  latitudes  while  working  Indoors.  One  significant  difference,  however, 
was  the  problem  of  ventilation  of  shops  where  toxic  fumes  were  present,  such  as 
carbon  monoxide  in  the  garage  and  zinc  fumes  in  the  steel  shops.  The  low  outside 
temperatures  made  it  difficult  to  maintain  comfortable  inside  temperatures  and  at 
the  same  time  provide  adequate  ventilation. 

A  characteristic  of  life  in  the  winter  camp  was  that  men  often  worked  at  jobs 
other  than  their  rated  specialties.  Cooks  and  corpsmen  worked  as  mechanics  and 
steelworkers,  photographers  and  yeomen  worked  as  equipment  drivers,  etc.  This 
was  necessitated  by  the  pressing  demands  from  time  to  time  to  get  certain  pieces  of 
work  accomplished.  In  general  this  challenge  was  met  enthusiastically  by  all  hands, 
and  it  was  noted  that  the  more  rigorous  outdoor  tasks  were  preferred  by  most. 
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Little  America 


for  ou/,!^"9^”"6  iry'r,,9L9ed  fr°m  R4D  londin9  "Sh,s  °"d  roofs 

for  ou,  Wo  work  during  rhe  night.  It  wos  found  that  by  taking  special  precautions 

d  being  very  careful,  outside  work  could  be  accomplished  at  -65  F.  Of  course 

mate  hr  °  d  T  W°ll°U  "  a,Lth1a,  for  very  long  at  one  time  ("approxi¬ 

mately  one  hour" '•*,  even  with  the  aid  of  good  parka  hoods  and  face  masks. 

SrSTS'.  necessar>'|0“tslde  »*  d»"P  In  shifts.  Very  mild  coses  of  frost¬ 
bite  were  not  too  unusual;  however,  no  serious  coses  occurred.  "Weather  conditions 

UtHeTmLr  C°ndoC'Ve  a  huHdlng  program  during  the  summer  months  at 

d  S“"  t  f  24  h°urs  ot  ,he  d°y  Qnd  "'9ht  during  the  latter  part 

ris.  to  hi  Tc  °  u°nUar>'-  Durln9  ,hls  Per,od  ,he  temperature  may 

rise  to  between  30  to  35  F  and  drop  to  between  -5  to  10  F.  During  the  summer  period 

there  are  very  few  snow  or  wind  storms,  and  the  weather  generally  Is  good.  "8  P 
Byrd 

.  D  L°cal  climatic  conditions  greatly  Influenced  the  feasibility  of  outdoor  work 
a  Byrd  Station.  During  the  daylight  period  approximately  one  day  out  of  every  two 
was  lost  due  to  bad  weather,  wind  being  more  significant  than  temperature.  Wind 
below  15  knots  created  little  difficulty  apart  from  the  wind-chill  effect.  Above 
this  figure  it  caused  blowing  snow  to  hamper  the  vision  of  vehicle  operators.  In 

t^res^rM  °°d  °f  ^  s!9hf  of  lights  made  it  necessary 

o  restrict  all  outs.de  excursions,  while  indoor  work  was  on  the  same  basis  a<  In  any 
temperate  zone.  ' 

Beard more 


Living  conditions  at  the  Beardmore  Station  were  similar  In  al 
those  at  McMurdo  during  the  initial  summer  season. 


respects 


South  Pole 


Dra/a  shllLto°  sccjrce  to  predict  work  feasibility  at  and  around  the  South 
Pole.  Thus  far,  the  months  of  occupation  of  that  remote  location  are  limited.  The 
records  prior  to  Deep  Freeze  I  are  scanty,  being  limited  to  two  parties  (Scott  and 
Amundson)  who  visited  the  area  for  a  matter  of  days. 


The  conditions  of  the  Polar  Plateau  at  the  South  Pole  between  20  November 
and  J1  January  were  not  too  severe  for  construction.  The  winds  proved  to  be 
extremely  mild,  and  the  temperatures  were  not  severe.  Varying  from  -20  to  +5  F, 
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the  temperatures  were  not  unlike  those  to  which  the  construction  party  had  become 
accustomed  in  the  spring  and  fall  at  McMurdo  Sound.  Storms  were  few.  There  was 
24-hour  daylight.  The  altitude  of  approximately  9700  feet  added  the  rigor  of  low 
oxygen  tension  and  required  a  period  of  acclimatization  before  full  work  capacity 
could  be  attained.  After  seven  to  ten  days,  all  hands  noted  gradual  improvement 
in  exercise  tolerance,  but  even  at  the  end  of  the  construction  period,  physical 
exertion  was  found  to  be  much  more  tiring  than  at  sea  level.  With  more  extensive 
support  facilities  the  period  suitable  for  construction  could  be  lengthened.  It  is 
difficult  to  say  what  temperature  is  too  cold. 

From  the  human  standpoint,  no  conditions  were  encountered  during  Deep 
Freeze  II  under  which  outside  work  could  not  be  accomplished.  Under  extreme 
conditions,  endurance  was  quite  limited,  particularly  if  any  degree  of  manual 
dexterity;  and  hence  the  wearing  of  light  gloves  was  required.  Where  manual 
dexterity  was  not  required  and  personnel  could  remain  fully  protected  by  heavy 
clothing,  no  time  limit  was  found  with  personnel  who  remained  physically  active. 
When  the  seismic  tunnel  was  being  dug,  men  were  working  all  day  in  about  -80  F 
weather  without  undue  discomfort.  Two  men  spent  up  to  four  hours  walking  around 
In  -95  F  weather,  with  a  fair  wind,  and  gave  up  more  because  of  fatigue  than  cold. 

One  thing  is  certain,  the  men  will  outlast  the  equipment  in  severe  cold. 
Technology  and  equipment  have  not  been  developed  to  work  and  carry  on  positive 
performances  at  -65  F,  which  appears  so  often  as  the  limiting  temperatures.  At 
-65  F,  the  men  can  keep  some  work  going,  but  the  machines  break  down  to  a 
point  where  economics,  unless  in  the  utmost  emergency,  forbids  work  at  these  tem¬ 
peratures. 

Without  exception,  the  limiting  factor  In  outside  work  was  the  machines,  not 
the  men.  An  arbitrary  temperature  of  -50  F  was  assigned  as  the  approximate  safe 
lower  limit  for  extended  operation  of  the  D2  and  the  weasel.  By  keeping  the  vehicles 
stored  in  the  garage,  however,  they  could  be  used  without  great  ill  effect  for  limited 
periods  of  time  (fifteen  minutes  to  an  hour)  In  temperatures  down  to  the  -90' s.  In 
the  -60  to  -70  F  range,  moderately  extensive  vehicle  operation  is  possible;  below 
that  it  becomes  more  and  more  limited. 

The  real  problems  of  construction  at  the  South  Pole,  as  at  any  other  remote 
and  isolated  area,  are  ones  of  logistics.  Wind,  in  addition  to  temperature,  must 
always  be  considered.  At  McMurdo  the  winds  are  much  stronger  than  at  the  Pole; 
consequently,  although  it  is  warmer  there,  the  efficienc  ies  of  the  construction 
personnel  were  believed  to  be  less  at  McMurdo  than  at  the  Pole. 


1^7 


Due  precautions  must  always  be  taken  against  frostbite,  especially  whenever 
T  '*  °  n<”iceable  »i"d'  While  minor  frostbit.,  especial*  of  "he  no^was 
commonplace,  no  severe  frostbite  injuries  were  experienced.  The  possibility  is 

FmsSTth'  t  r;  !ha’  "Ch  COuld  °"u''  through  coreleless. 

^  °f  thf  hands  a"d  feet  ,s  especially  to  be  guarded  against;  being  covered, 
freezing  here  is  not  readily  noticeable,  as  it  is  on  the  face. 

Usw  Under  condIt}°ns  where  life  centered  around  an  established  base,  greater  or 

Tn?  °U  fde  WL°rk  rre  POSSlble  a"  year^  with  sustained  w^rk  only  from 
about  mid-October  through  mid-March.  This  is  a  broad  generalization,  however, 

d  will  vary  with  the  nature  of  the  work  to  be  done,  personal  cold  tolerance,  and 
actual  temperatures  and  winds.  Some  men  definitely  withstood  the  cold  much  better 

lno"herherS;  ^  9  ^  lndlvidual'  to|erance  varied  from  one  occasion  to 

Recommendations 

I  j.l  L  THat  °\\  P6™3""*1  be  indoctrinated  on  the  dangers  of  serious  frostbite,  and 
in  the  proper  utilization  of  clothing. 

2.  That  better  clothing  be  developed  for  v/ork  requiring  manual  dexterity 

under  conditions  of  extreme  cold.  ' 

3.  That  mechanized  equipment  be  developed  which  is  capable  of  unrestricted 
operation  at  temperatures  down  to  -100  F. 

Hallett 

From  the  personnel  standpoint,  this  station  encountered  very  little  difficulty 
in  accomplishing  the  job  assigned.  However,  it  is  believed  that  more  personnel 
could  have  been  profitably  utilized  in  the  various  rates  to  decrease  the  heavy  work¬ 
load.  It  was  found  that  men  properly  clothed,  regardless  of  conditions,  could  do 
almost  any  job.  The  time  involved  for  any  specific  task  was  lengthened  due  to  the 

cold.  The  greatest  single  weather  factor  to  hinder  working  conditions  was  the  sur¬ 
face  wind. 

Wilkes 


From  a  Personnel  standpoint,  no  conditions  were  encountered  under  which  some 
outside  work  could  not  be  accomplished.  Extreme  cold  at  Wilkes  Station  was  not  a 
problem;  however,  the  frequency  of  blizzards  with  the  accompanying  blowing  snow 
were.  Only  work  of  an  emergency  nature  could  be  undertaken  during  these  times 
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and  then  only  in  an  area  in  which  personnel  were  intimately  familiar.  Very  poor 
visibility,  wind  chill,  and  flying  objects  made  work  at  that  time  very  hazardous. 

The  buddy  system  was  and  should  always  be  used  by  personnel  working  under  these 
conditions,  as  frostbite  of  the  extremities  is  a  strong  possibility.  For  productive 
work  to  continue  at  all  times,  work  should  be  planned  with  consideration  given  to 
the  seasons  and  the  possibility  of  storms. 

Lack  of  mobile  equipment  especially  designed  for  cold-weather  operations 
hampers  operations  during  cold  weather.  Experience  at  this  station  was  that  at 
temperatures  a  few  degrees  below  zero,  engines  became  difficult  to  start  and  operate. 
Defects  in  equipment  that  during  warmer  temperatures  would  not  have  interfered 
too  much  with  equipment  operation  would  become  quite  serious  in  the  cold  weather. 
Upon  the  return  of  summer,  a  distinct  and  noticeable  improvement  in  the  operation 
of  mobile  equipment  was  apparent. 

Ellsworth 


The  environmental  conditions,  as  could  be  expected,  did  affect  the  quality 
and  quantity  of  work  that  could  be  done  outdoors.  However,  the  difficulties 
encountered  by  snow,  cold,  and  darkness  were  not  excessive,  and  all  necessary 
work  was  accomplished.  Heavy  cumbersome  clothing  made  some  jobs  tedious  and 
longer  to  perform.  In  a  few  instances  the  cold,  by  causing  frostbite  or  arthritis, 
necessitated  the  substitution  of  individuals  on  certain  jobs  like  snow  melting. 


WELFARE  AND  RECREATION 
McMurdo 


Mora  I  e 

During  the  period  of  darkness  during  Deep  Freeze  I,  the  loneliness,  drudgery 
of  hard  work,  severe  cold,  the  thought  that  all  avenues  of  escape  were  impossible, 
close  contact  with  one  another,  etc.,  all  weighed  heavily  on  the  minds  of  the  men, 
but  each  took  it  in  stride.  We  were  blessed  with  so  many  fine  personalities  that 
each  man  took  it  upon  himself  to  be  a  chaplain  to  his  buddy,  and  everyone  shared 
responsibilities  in  the  work  of  the  survival  of  the  team. 

Major  complaints  contributing  to  a  slight  loss  to  the  otherwise  high  standard 
of  morale,  were:  a  meager  supply  of  hobby  materials,  lack  of  variety  in  the  pre¬ 
paration  of  food,  lack  of  light  novels,  magazines,  and  record  players,  and  a  heavy 
work  schedule  with  not  enough  free  time  for  relaxation.  Men  were  not  allowed  to 
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bring  musical  instruments  or  hobbies  of  their  own.  Under  more  normal  working 
conditions  a  well-planned  education  program  would  have  been  successful.  Perhaps 
the  heavy  work  schedule  and  the  pressure  of  much  to  be  done  was  the  reason  that 
very  little  interest  was  shown  intellectually,  as  was  evidenced  by  very  little  heavy 
reading  and  a  great  demand  for  the  lighter  novels.  There  was  no  mail  service  from 
March  until  October;  however,  this  was  compensated  for  somewhat  by  the  "Class 
Echo"  messages  and  ham  radio  contacts. 

The  morale  of  the  officers  and  men  at  the  Naval  Air  Facility,  McMurdo 
Sound,  remained  exceptionally  high  throughout  Deep  Freeze  II.  Everyone  was 
not  always  a  cheerful  and  willing  worker,  but  neither  did  a  large  number  of  per¬ 
sons  ever  become  remorseful  or  sullen  or  completely  stop  doing  their  share,  nor 
did  anyone  become  that  way  for  more  than  a  day  or  two.  The  Intense  activity  of 
the  present  and/or  the  anticipation  of  the  future  kept  all  hands  busy  and  interested 
through  the  year. 

The  basic  reason  for  the  consistently  high  morale  Is  believed  to  be  that  the 
officers  and  men  were  volunteers  and,  in  general,  well  screened.  Also,  the  camp 
life  was  made  as  pleasant  as  possible  under  the  circumstances;  movies  were  shown 
dally;  living  quarters  were  adequate  during  the  isolation  period;  there  were  no 
restrictions  on  the  sale  of  beer;  bingo  games  were  played  once  weekly;  all-hands 
parties  were  organized  every  Saturday  night;  a  weekly  paper  was  published  with 
Stateside,  Navy,  and  local  news;  hamgram  service  from  and  to  McMurdo  was 
excellent;  the  mess  hall  was  always  open  for  coffee  and  snacks  and  the  four  meals 
served  daily  were  consistently  excellent;  a  large  selection  of  hobby  craft  material 
was  available;  the  library  had  a  large  selection  of  fiction  and  nonfiction;  a  recrea¬ 
tion  building  with  shuffleboard,  ping-pong  and  pool  tables  and  a  gym  with  wrestling 
mat,  weights,  and  sweat  box  was  available;  the  aerology  watch  operated  a  low- 
power  radio  station  with  continuous  music;  a  hi-fi  set  with  an  excellent  collection 
of  good  music  was  available  in  the  library;  and  the  services  of  a  doctor,  dental 
officer,  and  chaplain  were  always  available. 

The  morale  of  the  men  during  the  summer  season  sometimes  dropped,  for  they 
worked  at  least  12  hours  a  day  seven  days  a  week.  Also,  the  camp  was  so  crowded 
that  recreation  facilities  were  dispensed  with,  except  for  the  movies;  and  they  were 
overcrowded.  Living  spaces  were  jammed,  especially  the  summer  quarters,  which 
held  24  to  40  men  in  a  20-  by  48-foot  building.  The  buildings  were  poorly  venti¬ 
lated  for  such  a  number,  and  there  was  little  or  nor  storage  space  for  individual 
gear.  The  around-the-clock  working  schedule  prevented  the  barracks  from  ever 
being  quiet. 
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At  the  end  of  the  tour,  many  of  the  McMurdo  wlnterlng-over  personnel  felt 
that  their  efforts  had  not  been  appreciated  by  the  higher  echelons  of  the  Navy; 
however,  very  few  let  such  feelings  affect  their  output.  This  general  feeling  was 
caused  by  one  or  more  of  the  following: 

1.  In  September  and  October  1957  the  news  from  home  via  ham  radio  and 
letters  quoted  a  ComNavSupFor  Antarctica  News  Release  that  all  Deep  Freeze  II 
wintering-over  personnel  would  be  home  by  Christmas.  This  was  great  for  morale 
until  the  arrival  of  the  Task  Force  in  October  when  It  was  flatly  denied,  and  then 
the  morale  of  some  was  on  the  deck.  Though  almost  everyone  had  left  McMurdo  In 
time  to  be  home  for  Christmas,  and  this  was  appreciated,  the  morale  damage  through 

an  operationally  crucial  period  had  been  done. 


2.  The  comptroller's  decision  not  to  pay  per  diem  to  wintering-over  Deep 
Freeze  II  personnel  was  a  low  blow  to  everyone,  and  feelings  ran  the  full  range 
from  anger  and  disgust  to  the  psychological  "that's  the  way  the  ball  bounces"  attitude. 


3.  Although  the  comptroller  had  ruled  out  per  diem  for  wintering-over 
personnel,  the  officers  were  charged  $70.00  per  month  for  subsistence  ($2.50  per 
month  for  snacks). 


4.  Permanent  change  of  duty  orders  were  received  by  almost  all  people  while 
still  on  the  Ice.  Relatively  few  received  their  first  choice  of  duty,  and  It  was 
quite  a  shock  to  some  who  were  counting  heavily  upon  the  first  preference.  Almost 
everyone  was  under  the  Impression  that  a  wintering-over  period  was  considered  as 
two  deployments  of  six  months  and  that  first  preference  would  be  given  if  the  billet 
was  available  irrespective  of  shore  and  sea  duty  time  requirements. 

5.  Upon  arrival  In  New  Zealand  and  CONUS,  many  Deep  Freeze  II  persons 
were  broke  and  could  not  get  paid  because  they  had  drawn  advance  pay  and/or  per 
diem.  This  reopened  or  magnified  the  per  diem  question  again. 

During  the  Isolated  period  of  Deep  Freeze  II,  family  contacts  through  the 
medium  of  the  amateur  radio  facilities  proved  to  be  a  most  valuable  asset.  For  the 
greater  part  of  the  year,  a  systematic  family  contact  program  was  in  effect.  This 
was  disrupted  only  by  extreme  workloads  of  the  communicators,  by  unfavorable  atmos¬ 
pheric  conditions,  or  by  the  breakdown  of  equipment.  The  cooperation  and  service 
of  amateur  radio  operators  was  priceless.  In  cases  of  family  deaths  or  serious  Illness, 
contact  was  maintained  through  these  channels.  Also,  through  these  media  many 
family  problems  were  handled  with  the  aid  of  a  third  agency,  such  as  another  chaplain, 
the  American  Red  Cross,  or  the  Navy  Relief  Society. 
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During  the  antarctic  travel  season,  being  able  to  receive  and  send  mail  was 
one  of  the  greatest  morale  boosters.  Without  a  doubt,  mail  was  the  most  important 
and  the  most  desirable  item  as  far  as  promoting  the  individual  welfare  and  attitude 
of  the  men.  The  mail  service  to  McMurdo  was  excellent,  with  only  a  few  minor 
complaints  being  registered.  However,  since  McMurdo  is  actually  the  gateway  to 
the  Ross  Sea  side  of  Antarctica,  it  is  believed  that  the  establishment  of  an  official 
post  office  at  this  base  is  essential  for  better  and  faster  mail  service,  not  only  for 
the  men  that  are  stationed  at  McMurdo  but  also  for  distribution  to  the  other  bases. 

It  must  be  noted  here  that  in  spite  of  the  great  desirability  of  receiving  mail, 
for  some,  unfortunately,  its  arrival  with  unfavorable  news  also  created  problems. 
However,  most  of  these  were  resolved  in  time,  with  the  exception  of  one  or  two* 
which  had  to  be  handled  immediately,  and  evacuation  was  recommended. 

Attention  must  also  be  called  to  the  fact  that  to  the  wintering-over  party, 
fresh  milk  and  fresh  fruits  and  vegetables  were  important  items.  These  were  had 
rarely,  even  at  a  time  when  it  seemed  that  it  was  possible  to  receive  them.  It 
does  seem  that  provisions  could  be  made  to  establish  a  certain  priority  for  these 
desired  fresh  foods,  which  though  not  essential,  are  important  to  the  welfare  of  the 
men  who  were  without  them  for  a  long  time. 

After  the  long  period  of  isolation,  the  influx  of  personnel  in  great  numbers 
did  seem  to  affect  the  group  that  wintered  over.  One  effect  was  salutary  and  whole¬ 
some;  new  faces,  new  friends  weie  most  welcome.  The  other  effect,  not  too  good, 
seemed  to  relegate  the  wintering-over  group  to  a  relatively  minor  role  in  the  life 
of  the  camp  which  had  been  their  home  for  almost  a  year.  Some  wintering-over 
personnel  felt  a  little  discouraged  when  new  arrivals,  either  because  of  misinforma¬ 
tion  or  lack  of  consideration,  became  highly  critical  of  them. 

Recreation 


Because  of  the  long  working  hours  during  Deep  Freeze  I,  time  for  recreation 
was  limited  and  off-duty  hours  were  used  by  many  simply  for  rest.  Movies  were 
shown  in  the  mess  hall,  their  frequency  varying  from  one  to  seven  times  weekly 
depending  upon  the  pressure  of  the  work  schedule.  A  library  with  a  good  selection 
of  books  was  available  and  was  much  used.  A  phonograph  with  an  interesting  col¬ 
lection  of  records  was  available.  Painting  and  some  model  building  occupied  some 
personnel.  During  the  winter,  weight-lifting  and  table  tennis  were  enjoyed.  As 
soon  as  daylight  returned,  many  men  took  to  the  surrounding  hills  for  skiing  and 
sledding;  all  of  this  in  spite  of  a  constant  12-hour  workday.  Several  went  on  camp¬ 
ing  trips  and  on  hikes.  Several  weasel  and  dog  team  trips  were  made  to  Cape  Evans 
and  Cape  Royds. 
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On  Saturday  evenings,  a  party  for  all  hands  was  held  in  the  mess  hall,  at 
which  spirits  from  the  medical  supplies  were  distributed  to  all  who  desired  them. 
Frequently,  these  weekly  parties  included  entertainment  organized  by  the  chaplain 
and  comprising  a  play,  variety  show,  or  musical  skit  featuring  various  personnel  of 
the  camp.  These  Saturday  evenings  were  anticipated  happily  by  all  hands  and  were 
an  important  morale  factor.  The  mess  hall  was  always  decorated  and  special  food 

was  prepared.  On  various  occasions  recorded  music  was  piped  over  the  P.A.  system, 
utilizing  a  tape  recorder.  ' 


Education 

The  education  program  was  planned  and  executed  with  the  aim  of  providing 
maximum  educational  benefits  for  the  needs  of  the  men  concerned.  The  program 
relied  on  two  basic  sources  of  material,  the  Navy  correspondence  courses  and  the 
7  j,  ,  F°rCeS  ,nsmute  self-teaching  courses,  which  not  only  helped  the 
individual  promote  his  Navy  career  but  also  furthered  his  personal  education  and 
knowledge# 

Prior  to  departure  for  Antarctica  all  Deep  Freeze  II  personnel  had  the  oppor¬ 
tunity  to  order  the  desired  or  necessary  courses  and,  with  only  one  or  two  exceptions, 
these  were  made  available  to  them  at  the  Station  Education  Office.  The  enlisted 
men  Navy  courses  and  the  USAFI  tests  and  manuals  were  made  available  through 
this  oifice.  The  Navy  officer-level  courses  were  sent  to  the  individual  directly  by 
the  Correspondence  Course  Center.  As  each  man  checked  out  the  desired  course  or 
courses  (the  number  was  not  limited),  the  subject  was  advised  that  where  no  formal 
classes  were  held,  additional  information  and  instruction  could  be  obtained  from 

qualified  individuals  (both  officer  and  enlisted)  who  volunteered  their  services  in 
this  capacity. 

A  surprisingly  large  number  of  courses  were  ordered  and  even  though  it  was 
obvious  at  the  outset  that  not  all  would  be  or  even  could  be  utilized,  nevertheless 
it  later  proved  to  be  a  consoling  thought  to  the  education  officer  and  to  the  station 
command  to  know  that  these  courses  were  available.  And,  even  though  it  seemed 
that  certain  courses  were  superfluous,  several  men  requested  them  and  their  opportune 
availability  justified  the  cost  and  effort  that  was  expended  in  bringing  them  to  this 
isolated  base.  This  also  helped  to  contribute  to  the  morale  of  the  station. 

The  station  library,  made  up  of  almost  1000  highly  selected  books,  included 
many  informative  reference  texts.  It  was  a  very  valuable  asset  to  the  station's 
education  program.  However,  its  significance  decreased  considerably  when  the  space 
used  exclusively  for  reading  and  studying  had  to  be  shared  for  other  purposes.  This, 
without  a  doubt,  was  the  greatest  setback  that  the  education  program  suffered.  It  is 
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strongly  recommended  that,  in  planning  future  operations,  this  problem  be  qiven 
thh°pUurposneS  at'0n  'haf  °  Pri°rUy  be  established  al locate  a  space  for 

Though  it  is  impossible  at  this  time  to  establish  suitable  criteria  by  which  to 

id ^  aCCOmPlishments  of  individuals  who  took 
"  9,  .°f  ^c^urdo  education  program,  it  can  be  stated  that  the  schooling 

Almost^  'ed  J  6m  °bvlOUsly  helped  them  advance  in  *«lr  Navy  career 

uion  the  NQdVanCed  r°te'  50,716  6X^ended  their  enlistment,  and  others  decided 

upon  the  Navy  as  a  career. 

Religious  Program 

M  M  JUrfn9  ^  h!CrtlC  0669  Fr'eZe  1  constructf°"  period,  various  buildings  at 
iiuldUie°  a^"  US6^  DlV?ne  SerViGeS-  ServJces  were  he'd  whenever  the  men 

was  arai LaTTuA  noon,  or  night.  Late  in  February,  permissior 

was  granted  to  bu.ld  a  chapel.  Dedication  was  held  for  all  hands  just  as  the  sun 

was  disappearing  over  the  horizon  for  the  last  time  In  five  months.  The  chapel 

consis  ed  of  a  half  Quonset  building  with  plywood  interior.  A  vestibule  and  bell 

oWbeerdWedic ZT  Y  ■  ,  !hilWaS  tKe  fIrSt  buMdi"9  the  ^tarctic  continent 

to  be  dedicated  exclusively  to  the  honor  and  glory  of  God. 

The  Chaplains  Bureau,  Washington,  D.C.,  and  the  Chaplains  Aid  Society  of 
suppliIdrBib7P  d  r  e«entlal  re'igious  materials.  The  American  Bible  Society 
Rhnd  l  |  A  A.  '  "TV  ^  °r9an  WQS  °bfained  from  Q^set  Point, 

hode  Island  Chapel,  and  a  large  crucifix  and  statue  were  donated  by  the  Catholic 
Welfare  Association  of  Providence,  Rhode  Island.  An  interested  family  of  Providence 
donated  a  large  upright  piano  and  musical  instruments.  Two  memorial  plaques  were 
hung  in  the  chapel  One  was  dedicated  to  the  wintering  party,  with  each  man's 
name  inscribed  as  the  men  who  built  and  dedicated  the  first  chapel  in  Antarctica. 

The  other  was  in  memory  of  all  those  who  gave  their  lives  In  the  exploration  of  the 

During  the  long  winter  night,  Roman  Catholic  and  Protestant  services  were 
held  every  Sunday.  A  Protestant  choir  of  sixteen  voices  sang  each  Sunday.  Religion. 

selling  ^  9,V°"  r°9"  y’  °"d  'he  Chapiain  Was  olwa>'s  °™ilable  for  coun-  ' 

When  the  sun  returned  and  work  outside  was  resumed,  a  memorial  to  Richard 
W.lltams  was  bu.lt  atop  Arnval  Heights.  Twenty  tons  of  rock  were  hauled  by  tractor 

"  'Our  L4”i»Tw  ""  r°iSed-  Wi,hi"  ""  9ro,'°  W°S  Pl°'ed  °  '“»•  -- 
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Thanksgiving  and  Christmas  were  celebrated  with  the  usual  choral  services 
and  Midnight  Mass.  Trees  and  decorations  were  flown  in  by  the  Air  Force.  On 
Christmas  Day,  with  eight  ships  in  McMurdo,  a  general  service  was  held  on  the  ice 
with  some  800  in  attendance. 

During  Deep  Freeze  II,  daily  Mass  was  offered  in  the  chapel  at  a  time  most 
convenient  to  the  base  schedule,  both  for  working  days  and  holiday  routine.  This 
varied  with  the  workload  of  the  seasons  and  the  influx  of  summer  support  personnel. 

The  Sunday  and  holyday  schedule  was  maintained  with  the  same  consideration  in 
mind.  Catholic  instruction  classes  were  conducted  twice  weekly.  Special  devotions 
were  held  throughout  the  year.  On  24  February  1957,  the  Catholic  Bishop  of  Dunedin 
celebrated  Mass  at  the  McMurdo  chapel.  During  the  following  summer,  a  Catholic 
priest  aboard  in  the  capacity  of  a  scientist  also  helped  with  services.  The  station 
Catholic  chaplain  made  pastoral  visits  to  Little  America,  Hallett,  Pole,  LIv,  Byrd, 
Camp  Michigan,  Byrd  Tractor  Train,  and  offered  his  services  to  the  nearby  New 
Zealand  neighbors  at  Scott  Base. 

Sunday  and  occasional  Protestant  Divine  Services  were  conducted  by  a  lay 
leader  assigned  by  the  Protestant  chaplain  of  Deep  Freeze  II.  The  response  was 
not  overencouraging.  The  attendance  gradually  dropped  off.  Frequent  requests 
were  made  to  have  the  Catholic  chaplain  conduct  general  services. 

On  13  December,  the  injured  Deep  Freeze  ill  Protestant  chaplain  who  was 
being  evacuated  via  McMurdo,  was  invited  to  hold  a  brief  service  at  the  station 
chapel.  He  never  spoke  to  a  more  appreciative  congregation.  This  was  the  first 
worship  service  conducted  at  McMurdo  by  a  Protestant  clergyman  In  almost  a  year. 

On  20  December,  McMurdo  was  visited  by  the  Deep  Freeze  li  Protestant  chaplain 
who  conducted  two  communion  services  that  Sunday,  it  Is  recommended  that  a 
more  extensive  program  of  exchanging  stations  be  effected  on  future  operations 
having  two  chaplains,  Protestant  and  Catholic. 

Provisions  for  worship  by  personnel  of  the  Jewish  faith  were  made  and  offered. 
However,  this  program  was  limited  to  personal  private  services. 

General  services  were  conducted  by  the  Catholic  chaplain  on  important 
occasions  throughout  the  year.  Memorial  services  were  conducted  on  the  occasion 
of  the  death  of  Admiral  Byrd,  as  also  for  Deep  Freeze  il  personnel  who  lost  their 
lives  In  Antarctica.  A  fitting  memorial  plaque  was  placed  in  the  chapel  in  honor 
of  the  six  men  who  made  the  supreme  sacrifice  on  this  operation. 
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°fhe[  re,,9lous  services  that  took  place  at  McMurdo  were  the  dally  offering 

Id  bVT 7  Prayer  °rr  6  base  ^n*ercommun  Icatlon  system,  special  Invocations 

ZtarT  T0"  VAar,OUS1OCC«»<>^  and  blessings  before  the  commencement  of 

teTp Al  "Jf0  Pra7er  P'aqUe  with  appropriate  thanksgivings  according 

addb  Protr  qn  <rath°J,JC'  and  JeW,Sh  falths  Was  P,aced  mess  hal  I  and 

added  much  In  spirit  and  decorum  to  the  meals. 

nmv  °  Chapla,n  °va,lable  to  plan  and  carry  out  the  religious  program 

*3  be  *  °$Se'  to  *e  stat,°"*  Even  the  New  Zealanders  at  Scott  Base 

„  Jd  b/  ^cMurdo  re”9«ous  activities  to  which  they  were  cordially  invited 
and  had  occasion  to  participate  In  many. 

most  T""*  by  Per“'"’el  °f  D«P  I,  was  without  a  doubt  the 

most  attractive  Interior  space  on  the  entire  base.  Deep  Interest,  religious  spirit, 

nd  personal  pride  of  personnel  helped  to  maintain  and  fittingly  decorate  the  chapel 
°r’^  V",OUS  I  holydays.  Its  appearance  was  always  outstanding  and 

'ond(u<:17  to  d'v'"=  worship.  Throughout  the  winter  and  summer  the 
chjel  was  used  not  only  for  Divine  Services  but  also  for  personal  meditation  periods. 
Maintenance  and  exclusive  religious  use  of  the  chapel  paid  off.  Gratitude  was 

exposed  on  many  occasions  for  the  availability  of  such  a  place  with  a  distinctive 
reverential  and  peaceful  atomosphere. 

Little  America 


Morale 

.  uLM°r<!,e,  dUr[n9  °eep  Fre*Ze  11  Was  excellent  at  Little  America.  Not  only  is 
this  the  opinion  of  military  and  civilian  leaders  who  wintered  over,  but  summer 

visitors  frequently  made  totally  unsolicited  comments  on  the  high  state  of  morale. 
This  was  achieved  through  the  help  of  the  following: 

I  i  A  fU'l  ’ W°rk  schedule  was  observed  all  year,  thus  there  was  no  excessive 

leisure  time.  The  men  realized  the  need  for  their  skills  and  effort.  Recognition 
was  given  for  work  well  done.  All  hands  had  a  sense  of  achievement,  the  satis- 
taction  of  accomplishing  a  difficult  task. 

2.  Living  conditions  were  better  than  anticipated.  This  included  food, 
berthing,  clothing,  and  ship1  s  stores. 

i,..,.3'  Excellent  educational  opportunities  were  offered.  A  wide  selection  of 
i  A'l  self-study  courses  and  Naval  Training  courses  was  available.  A  series  of 
lectures  by  scientists  on  various  aspects  of  the  International  Geophysical  Year  was 
conducted. 
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4.  Personnel  were  able  to  communicato  regularly  with  families  and  friends 
via  amateur  radio. 

5.  Divine  Services,  both  Catholic  and  Protestant,  were  held  regularly  in  a 
chapel  constructed  by  the  men  themselves.  A  full  program  was  carried  on,  including 
Bible  study  classes,  choir,  religious  motion  pictures,  and  personal  counselling. 

6.  All  enlisted  personnel  who  passed  examination  for  advance  in  rate  were 
promoted;  none  were  cut  by  quota. 

7.  An  active  recreation  committee  carried  out  a  varied  program. 

8.  "News  Roundup"  public— information  releases  were  submitted  weekly  for 
use  in  the  Dependents1  Newsletter  and  by  the  Fleet  Home  Town  News  Center.  A 
systematic  record  was  maintained  to  insure  that  ail  personnel  were  mentioned  in  news 
releases  during  the  wintering  period.  A  weekly  station  newspaper  was  published. 

9.  Special  occasions  were  observed  in  traditional  military  manner.  Each 
Friday  at  evening  meal  all  personnel  who  celebrated  a  birthday  during  that  week 
were  honored  guests,  and  all  hands  enjoyed  birthday  cake. 

10.  The  personality  and  competence  of  those  who  wintered  over  was  a  definite 
positive  factor  in  morale.  In  this  respect,  the  careful  screening  of  volunteers  paid 
off. 


Loneliness  and  isolation  were  the  main  opponents  of  high  morale.  One"  s 
surroundings  and  associates  were  always  the  same.  All  hands  lived  with  the  knowl¬ 
edge  that  they  could  not  be  evacuated  in  event  of  family  emergency  or  for  medical 
care,  should  such  become  necessary.  Prolonged  blizzards,  when  all  hands  were 
confined  indoors,  brought  a  general  growing  tenseness,  moodiness,  and  impatience. 
The  unceasing  moan  and  wail  of  the  wind  was  inescapable;  the  blowing  snow  created 
drifts  which  made  inevitable  the  laborious  shoveling  out  of  entrances,  passageways, 
and  equipment.  The  extended  period  of  darkness  brought  a  certain  dullness  to  per¬ 
sonal  morale,  but  it  was  so  gradual  as  not  to  be  noticed.  Only  when  the  sun  returned, 
attended  by  a  noticeable  rejuvenation  of  spirit  among  all  hands,  was  it  apparent 
that  morale  had  been  a  bit  dull. 

The  greatest  single  blow  to  morale  was  the  announcement  of  no  per  diem,  after 
it  had  been  authorized  in  orders  and  many  had  drawn  it  in  advance. 
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Relationships  between  military  and  civilian  personnel  were  somewhat  delicate 
at  first,  as  the  two  groups  were  evaluating  and  getting  to  know  each  other.  However, 
within  a  reasonable  period  a  good  adjustment  was  reached  and,  with  few  exceptions, 
this  aspect  of  morale  was  excellent  all  year. 

Recreation 


Adequate  recreational  facilities  are  of  prime  importance  in  helping  detract 
from  the  boredom  and  monotony  found  at  an  isolated  base  such  as  Little  America. 

The  recreational  facilities  at  Little  America  were  not  adequate  during  Deep  Freeze  I, 
and  consequently  the  ad|ustment  of  the  wintering-over  party  was  made  more  difficult. 

A  recreation  building  was  erected  by  utilizing  leftover  prototype  building 
panels.  This  proved  to  be  of  inadequate  size,  and  an  additional  section  was  built 
us  ng  panels  earmarked  for  Byrd  Base  construction  during  the  spring  of  1956.  On 
1  October,  the  recreation  building  was  converted  into  a  temporary  living  area  for 
incoming  aviatron  and  construction  personnel.  No  recreational  area  was  available 
at  Little  America  during  the  period  of  greatest  population  at  the  base. 


Movies  were  the  most  important  form  of  recreation.  The  supply  of  movies  was 

Mm"*  H  °  Q  °W.a  dlfferenf  m°vie  each  day  through  late  October  1956.  The  main 
difficulty  in  regard  to  showing  movies  was  the  lack  of  space  for  a  theater  after 
October,  when  the  recreation  building  was  converted  into  temporary  barracks. 
Movies  thereafter  were  shown  in  mess  hall,  barracks,  shops,  etc. 


The  number  and  variety  of  books  available  in  the  library  was  inadequate. 
Paperback  books  were  in  almost  unreadable  shape  by  midwinter.  There  was  no  area 
set  aside  for  hobbycrafts.  There  was  great  demand  for  such  things  as  leathercraft 
an  model  crafts.  An  important  means  of  entertainment  to  men  at  Little  America 
was  the  record  player  and  record  library.  The  record  library  appeared  adequate. 

The  major  indoor  sports  available  were  ping-pong,  cards,  chess,  and  acey- 
deucy.  Volley  ball  was  played  enthusiastically  outdoors  despite  20  F  below-zero 
temperatures.  The  small  number  of  indoor  sports  available  was  greatly  curtailed  by 
the  loss  of  the  recreation  hall  in  October. 


Parties  were  a  favorite  form  of  entertainment.  Parties  were  held  at  least  once 
weekly  during  the  midwinter  months.  A  buffet  dinner  and  alcoholic  beverages  were 
served.  Formal  and  informal  entertainment  such  as  skits,  song  sessions,  and  guitar 
musicals  was  provided.  Study  courses  by  USAFI  and  Navy  correspondence  courses 

a.  ”  °V°ll°bl!,[°r  °ff-du|/  h°urs.  Ham  radio,  which  permitted  personnel  to 
a  k  with  their  families  via  radio  and  phone  patches,  plus  sending  messages,  played 
a  large  part  in  maintaining  a  high  degree  of  morale. 
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The  following  recommendations  are  presented  for  guidance  In  the  planning  of 
future  operations  of  this  nature: 

1.  Space  should  be  allocated  for  personal  counselling  which  will  give  suf¬ 
ficient  privacy  to  put  personnel  at  ease  and  make  the  opportunity  of  coming  for 
counselling  more  Inviting.  In  Operation  Deep  Freeze  1,  counselling  was  often 
delayed  until  a  location  with  a  more  than  an  average  degree  of  privacy  could  be 
found.  The  Ideal  thing  would  be  a  separate  building,  even  though  small,  which 
could  be  set  aside  and  utilized  for  religious  and  spiritual  activities  during  regularly 
scheduled  periods. 

2.  Though  the  quantity  of  motion  picture  films  and  library  books  on  an 
operation  of  this  type  Is  often  limited,  quality  and  variety  are  Important  factors 
to  be  considered. 

3.  Recordings  of  popular,  semlclasslcal,  and  classical  music  are  of  great 
Importance  as  a  recreational  Item  In  connection  with  any  operation  where  music 

Is  not  readily  available  from  usual  sources  of  radio,  television,  and  group  activities. 

4.  Although  outdoor  games  In  the  antarctic  are  limited,  football,  volley  ball, 
and  soft  ball  equipment  should  be  obtained,  as  well  as  such  winter  sporting  equip¬ 
ment  as  skis.  Ice  skates,  and  sleds.  All  sorts  of  Indoor  games  are  valuable,  with 
sufficient  equipment  being  provided  for  the  running  of  tournaments.  Such  things  as 
ping-pong  balls  and  badminton  birds  have  a  high  usage  rate  and  should  be  provided 
In  sufficient  quantity. 

5.  Hobbles  and  crafts  which  are  fairly  complicated  and  present  more  of  a 
challenge  are  more  valuable  at  an  Isolated  duty  station  than  ones  which  require 
little  or  no  handiwork. 

6.  The  editing  of  a  dally  newspaper  regardless  of  size  Is  of  great  morale 
value,  as  It  gives  the  personnel  contact  with  the  outside  world. 

7.  A  good  reference  library  should  be  provided. 

(The  generosity  of  the  Special  Services  Section,  Bureau  of  Naval  Personnel, 

In  providing  excellent  and  abundant  recreational  equipment  and  supplies  for  Deep 
Freeze  11  was  appreciated  by  all  hands.) 
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Education 

m  m  The  ®ducaHon  Pro9ram  at  Little  America  consisted  of  five  major  parts: 

I  NQvy  off'cer-type  correspondence  courses,  (2)  enlisted  correspondence  courses, 

J 2  ,  >  correspondence  courses,  (4)  classes  conducted  at  Little  America,  and 

-  ?enT  °?mP  meeHngs*  The  ffve  Potions  combined  were  affectlonal  ly 

cal  led  the  "Univereity  of  Antarctica.  "  Classes  were  formed  in  algebra,  calculus,  * 

Span.sh,  Morse  code,  electronics,  Bible  study,  and  photography.  Lectures  were 
held  nearly  every  week  on  IGY«  s  and  scientific  and  general  interest  subjects. 

Recreational  and  educational  programs  will  become  increasingly  Important 
in  future  years  as  the  antarctic  operations  become  better  established;  and  it  is 
recommended  that  additional  material  be  provided  such  as  educational  films,  music- 
appreciation  records,  reference  books,  and  recognized  textbooks  In  many  fields. 

Religious  Program 

All  materials  of  a  religious  nature  were  supplied  by  the  Atlantic  Fleet 
chapla  n  in  Norfolk,  Virginia,  and  the  Destroyer  Force  chaplain  in  Newport, 

Rhode  Island.  Vanous  special  services  items  were  procured  from  local  purchase  as 
well  as  military  sources.  The  chaplain  designated  to  winter  over  at  Little  America 
for  Deep  Freeze  I  was  of  the  Protestant  faith.  Various  personnel  voluntarily  con¬ 
ducted  Rosary  services  for  the  Roman  Catholic  personnel. 

During  the  off-loading  operations  at  Little  America,  when  personnel  were 
working  In  two  shifts  around  the  clock,  the  chaplain  conducted  two  Identical 
services  each  Sunday  In  order  that  all  personnel  might  have  the  opportunity  of 
attending.  Pr  or  to  the  departure  of  the  task  force  ships,  a  building  had  been  set 

rlde,f°;  re.  ‘9  °US ,and  r.ecrea«°" al  activities.  This  building  became  more  and  more 
crowded  with  the  breaking  out  and  unpacking  of  recreational  supplies.  It  was  ulti¬ 
mately  enlarged  to  permit  one  end  to  be  used  exclusively  for  religious  activities. 

The  striking  difference  between  a  chaplain' s  duties  in  an  isolated  station, 
such  as  Little  America,  and  the  ships  and  stations  normally  assigned  chaplains  for 
Y'  S_Ihat  °_f  P°Pulah°n.  A  total  of  73  men  were  served  by  the  chaplain  through¬ 
out  the  Deep  Freeze  1  winter  night.  Considerable  variation  was  experienced  in  the 
number  of  personnel  attending  worship  services  due  to  the  varying  work  schedules 
The  musical  program  in  connection  with  religious  activities  was  very  limited  In  that 
the  field  organ  was  affected  by  the  coldness  of  the  building  floors  and  would  not 
stay  in  tune.  This  made  it  necessary  for  the  hymns  to  be  sung  a  cappella  during  the 
regular  worship  services.  Though  this  became  a  great  source  of  enjoyment  for  those 
who  attended,  it  is  strongly  recommended  that  chaplains  assigned  to  duty  of  this 
nature  be  as  proficient  as  possible  in  the  musical  arts. 
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In  March  1957,  a  chapel  was  constructed  and  was  dedicated  as  the 
Richard  E.  Byrd  Memorial  Chapel.  Religious  activities  at  Little  America  V  during 
the  wintering  period  of  Deep  Freeze  II  consisted  of  the  followings 

Protestant:  Sunday  morning  divine  worship  services,  Sunday  evening  Vesper 
services.  Holy  Communion  services,  choir,  Bible  study,  and 
personal  counselling  and  religious  instruction. 

Roman  Catholic:  Rosary  devotional  services  led  by  a  lay  leader,  and 

occasional  visits  by  a  Catholic  chaplain  to  hear  confessions 
and  celebrate  the  Mass. 

Participation  in  religious  activities  was  greater  than  at  the  average  military 
Installation.  For  instance,  during  the  wintering  period  of  Deep  Freeze  II,  atten¬ 
dance  at  Protestant  services  average  40  percent  of  all  Protestant  personnel  at  liberty 
to  attend.  This  is  at  least  double  the  usual  percentage  at  the  average  military 
Installation. 

Byrd 

Recreation 

Inadequate  space  prevented  full  utilization  af  the  recreation  equipment, 
while  erratic  radio  conditions  proved  detrimental  ta  the  successful  use  af  the  omateur 
radio.  Although  voice  contact  was  poar,  CW  signals  were  moderately  gaod.  A  few 
diligent  ham  operators  in  the  U.S.  made  possible  an  unlimited  traffic  In  hamgrams. 
This  service  was  largely  due  to  a  civilian  who  brought  down  his  own  equipment  and 
sent  700  of  the  1050  hamgrams  handled. 

Movies  were  held  nightly  In  the  mess  hall.  The  movie  stories  were  represen¬ 
tative  In  taste  and  mainly  of  a  high  standard.  Reshowing  was  by  popular  request. 

The  condition  of  the  film,  however,  was  often  wom  or  damaged,  while  the  Identifi¬ 
cation  was  poor  and  required  a  complete  Inventory  and  remarking. 

Jigsaws,  model  kits,  leathercraft,  and  painting  sets  were  popular,  although 
a  large  amount  of  material  remained  unused.  Card  playing  had  its  regular  enthusiasts, 
mainly  for  cribbage  and  rummy.  Poker  enjoyed  brief  popularity,  a  fact  no  daubt 
Influenced  by  the  absence  of  money.  The  larger  games  such  as  paal,  ping-pang, 
and  basketball  could  only  be  played  during  the  few  weeks  that  space  was  available 
in  the  powerhouse.  Climate  unfortunately  prevented  use  of  the  fishing  gear.  BInga 
games  were  played  Intermittently  during  the  winter  night,  but  there  was  a  lack  af 
variety  in  the  prizes  available  from  the  ship's  stare. 


161 


400  I  PTH  ^  J-'  eqU'P.ment  Used ,was  a  Rondine  Jr  Hi-Fi  set  with  speaker  and  almost 
0  LP  recordings.  Most  records  were  of  serious  or  classical  music,  and  accordingly 
did  not  satisfy  a  large  proportion  of  tastes.  Instructions  explained  the  care  required 
for  preservahon  of  LP  records  and  accounted  for  their  comparatively  good  condition 

!l  u  .uyear  Sm  $e*  ,  WQS  °  n'Ce  debaHn9  P°int  for  Hie  classic  music  lovers 
whether  the  small  number  of  popular  recordings  received  was  an  advantage  or  not. 

Approximately  40  adventure  books  were  received  which,  with  d  small  number 
of  Paperback  novels  contributed  by  individuals,  made  up  the  station  library.  Most 

of  the  books  purchased  for  Deep  Freeze  II  did  not  arrive  until  the  third  tractor  train 
in  October  1957. 


The  shortage  of  beer  limited  the  number  of  parties.  The  number  of  cans 
available  for  the  winter  night  allowed  a  ration  of  10  cans  per  man.  These  were 
sold  in  lots  at  the  discretion  of  the  officer-in-charge.  The  breakouts  were  on 
Sa  urday  nights,  prior  to  movies.  On  several  other  occasions,  medicinal  alcohol 
was  similarly  dispensed.  Midwinter  Day  was  a  day  of  special  holiday  routine  with 
a  fancy  dress  competition,  bingo,  and  a  special  menu  which  included  a  libation  of 
medicinal  alcohol.  It  proved  a  great  boost  to  morale  which  had  sunk  with  news  of 
cancelled  per  diem  and  the  depression  associated  with  the  long  dark  period  in 
isolation.  There  is  little  doubt  that  the  novelty  effect  of  a  generous  ration  of 
medicinal  alcohol  was  an  important  factor.  The  only  other  party  was  the  completion 
of  the  barracks  recreation  building,  which  occurred  after  the  arrival  of  the  third 
tractor  train  with  a  small  supply  of  beer.  This  party  enjoyed  toasting  and  speech¬ 
making.  r 


Education 


The  Byrd  Station  Education  Office  was  established  in  April  1957  In  a  corner 
of  the  radio  shack.  The  shelves  and  storage  space  were  made  from  scientific  instru¬ 
ment  crates  and  what  spare  lumber  that  could  be  found.  During  the  winter  period, 
after  most  outside  work  had  been  completed,  the  crew  began  to  take  an  interest  in 
the  Navy  and  USAFI  courses.  Both  Navy  and  civilian  personnel  made  extensive 
use  of  the  textbooks  for  general  reading  and  reference  work.  No  classes  were  organ¬ 
ized,  for  most  personnel  indicated  they  would  rather  work  the  courses  individually. 

At  the  end  of  the  year,  the  officer-in-charge  administered  three  college  end- 
of-cou.se  tests  and  five  GED  tests.  Two  of  the  GED  tests  were  on  the  college  level. 

This  was  a  high  percentage  for  a  group  of  only  ten  naval  personnel. 
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The  selection  and  quantity  of  USAFI  texts  and  materials  at  Byrd  Station  were 
adequate.  The  selection  of  Navy  courses  were  inadequate  for  such  rates  as  ET,  UT, 
and  BU.  The  supply  of  Navy  rating  tests  (servicewide)  at  Byrd  was  incomplete.  One 
man  became  eligible  to  take  the  test  for  second-class  petty  officer  three  times,  but 
no  test  was  available  for  his  rate. 

South  Pole 


Morale 

Important  among  the  factors  contributing  to  high  morale  during  Deep  Freeze  II 
was  the  station  itself.  Compared  with  previous  expeditions,  the  station  was  luxurious 
and  was  furnished  with  many  of  the  comforts  of  home  which  were  denied  other  groups. 
The  living  quarters  were  spacious,  with  no  more  than  two  men  to  a  cubicle.  This 
privacy  tends  to  lessen  the  friction  of  men  living  in  close  quarters.  The  food  was 
well  prepared  and  had  considerable  variety.  The  welfare  and  recreation  equipment, 
the  library,  and  the  movies  (shown  three  nights  weekly)  made  time  pass  quickly. 

The  amateur  radio  was  of  prime  importance  as  a  morale  item  in  allowing  all  to  talk 
fairly  regularly  with  families  and  friends. 

It  is  also  worth  mentioning  that  in  the  small  station  there  is  always  work  for 
everyone  every  day.  In  this  sense,  the  small  base  may  have  advantages  over  the 
larger  base.  Not  only  is  there  more  work  to  do,  but  each  man  has  a  sense  of  being 
part  of  it  all,  instead  of  just  functioning  in  his  own  capacity. 

Morale  is,  to  a  large  extent,  dependent  upon  the  quality  of  leadership 
displayed  by  the  officer-in-charge  and  the  scientific  leader.  At  the  Pole  Station, 
the  two  managed  the  administration  of  the  base  with  excellent  judgment  and  set  a 
fine  example  for  the  men  by  their  own  spirit  of  cooperation. 

In  the  hope  that  improvements  can  be  made,  rather  than  in  any  spirit  of 
criticism,  the  following  comments  are  made.  It  must  be  realized  that  to  men  living 
in  isolation,  morale  is  vital  for  the  success  of  the  venture,  and  that  morale  is  depen¬ 
dent  to  a  large  extent  on  outside  news.  It  should  further  be  realized  that  any  dispatch 
received  is  scrutinized  with  a  thoroughness  unlike  that  of  other  duty  stations  simply 
because  of  the  unique  situation.  During  Deep  Freeze  II  there  was  a  great  deal  of 
bad  feeling  that  arose  from  poorly  worded  dispatches  or  from  administrative  mixups. 

The  most  flagrant  example  of  the  latter  was  the  antarctic  per  diem  and  the  retroactive 
surcharge  for  meals.  The  men  feel  restless  and  uncertain  when  changes  are  made 
after  their  departure  with  so  little  hope  of  straightening  out  their  affairs  by  radio. 
Dispatches  should  be  written  with  the  realization  that  each  word  is  important,  and 
that  changes  in  procedure  already  established  make  the  men  lose  faith  in  their 
superiors. 
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There  was  no  Instance  of  acute  or  chronic  mental  disorder  in  the  South  Pole 
personnel  during  the  year.  It  cannot  be  denied  that  there  were  times  of  stress  and 
personality  clashes;  however,  occurrences  were  no  more  frequent  than  might  be 
expected  from  eighteen  healthy  men  confined  so  long  in  so  small  a  station.  Indeed, 
if  anything,  the  South  Pole  Station  had  far  less  of  this  difficulty  than  predicted  and 
must  be  considered  an  unusually  smooth  running  group. 

In  the  initial  summer  period,  all  hands  worked  extremely  hard  at  the  outside 
work  trying  to  meet  the  sundown  deadline  In  consolidating  the  base  and  completing 
the  construction  work.  Some  individuals  tend  to  think  they  bear  the  brunt  of  the 
work,  and  this  must  be  avoided  by  as  even  a  distribution  of  unpleasant  duty  as 
possible.  In  general,  however,  this  period  during  the  summer  goes  smoothly,  and 
the  personnel  sleep  well  and  eat  well. 

During  the  twilight  weeks,  work  shifts  from  community  jobs  to  Individual  jobs 
and  as  such  is  a  time  of  chaos  and  confusion.  Such  community  work  as  still  must  be 
done  is  doled  out,  and  each  man  simultaneously  is  checking  his  own  equipment  and 
making  plans.  This  is  the  period  when  the  men  "settle  in,  "  and  at  this  time  there  are 
apt  to  be  conflicts  over  space  and  equipment.  To  avoid  this,  space  assignments  should 
be  specific  and  a  responsible  Individual  should  be  in  charge  of  group  equipment. 

This  Is  especially  Important  with  community  property  and  recreational  gear  where 
there  may  not  be  enough  items  to  go  around  evenly. 

During  the  winter,  the  tendency  is  for  the  men  to  settle  In  routines.  Boredom 
and  monotony  may  be  of  concern  unless  every  effort  is  made  to  add  variety.  This 
can  be  done  by  having  weekly  scientific  and  medical  talks  in  the  evenings,  having 
contests  and  tournaments,  having  a  different  man  make  out  the  menu  each  week,  and 
having  frequent  "holidays."  ("Holiday"  Is  a  misnomer  because  most  men  will  prefer 
to  work  at  their  usual  rate  rather  than  loaf.  Nonetheless,  sleeping  late  and  having 
something  a  little  special  for  supper  makes  these  events  worthwhile.)  The  most 
important  time  for  all  hands,  to  be  sure,  is  the  evening.  With  three  movies  a  week 
and  two  lectures,  most  of  the  personnel  will  have  their  evenings  well  taken  care  of. 

It  should  be  noted  that  during  the  second  half  of  the  winter  period,  such 
personality  conflicts  as  exist  will  probably  become  Intensified.  With  the  Deep 
Freeze  II  group,  the  best  remedy  was  the  group  meeting  —  whatever  that  might  be: 
movies,  meals,  discussions,  etc. 

The  arrival  of  the  first  sign  of  twilight  works  magic  on  any  morale  problem. 

Even  though  it  may  be  months  until  relief  arrives,  there  is  the  feeling  among  most 
of  the  personnel  that  the  year  is  over  when  the  light  returns,  despite  the  fact  that 
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the  temperatures  are  the  lowest  of  the  year.  The  changes  in  activity,  beginning  to 
concentrate  on  outside  work,  and  planning  for  the  airdrops  add  zest  to  life;  and  the 
anticipation  of  mail,  fresh  food,  and  new  faces  adds  excitement. 

Welfare  and  Recreation 

Recreation  was  limited  during  Deep  Freeze  I.  There  was  a  small  library  of 
pocketbooks,  a  commercial  short-wave  radio,  and  the  galley  to  amuse  the  men. 

The  pocketbooks  were  literally  devoured.  The  radio  was  not  too  successful  due  to 
interference  from  our  own  communications.  In  the  late  evening  many  of  the  men 
liked  to  cook  a  bite  to  eat  before  going  to  bed.  This  was  encouraged.  Beer  was 
available  to  all  hands.  Only  one  party  was  held,  on  the  23rd  of  December,  prior 
to  the  evacuation  of  the  Deep  Free2.e  I  group. 

The  welfare  and  recreation  program  during  Deep  Freeze  II  was  generally 
satisfactory  considering  the  circumstances.  Recreational  material  for  hobby  crafts 
was  abundant.  Welfare  and  recreation  credit  sheets  were  maintained  as  directed. 
The  sum  allotted  ($250)  was  found  to  be  more  than  adequate  considering  the  items 
available  which  were  suitable  for  prizes. 

There  are,  nonetheless,  important  improvements  which  might  be  made.  First 
of  all,  it  is  useless  to  have  a  welfare  and  recreation  fund  if  there  is  nothing  to  spend 
the  money  on.  It  is  therefore  recommended  that  the  ship's  store  be  provided  with 
such  gift  and  prize  items  as  may  seem  appropriate.  All  such  items  should  be  clearly 
indicated  on  the  Material  Requirements  lists  to  distinguish  them  from  general  sales 
items. 


Hobbycrafts  might  be  rearranged  to  de-emphasize  the  models  and  handicrafts 
and  accent  recreational  photography.  Even  if  our  group  was  unusually  photography- 
oriented,  it  is  still  felt  that  most  groups  in  the  isolated  station  will  have  a  high 
proportion  of  enthusiasts.  The  recreational  darkroom  was  in  use  almost  constantly, 
and  necessary  limitations  on  the  usage  of  photographic  paper  was  an  adverse  morale 
factor. 

Finally,  it  is  felt  that  further  provision  for  athletics  should  be  made  at  the 
Pole  Station.  Because  outdoor  sports  are  never  possible,  winter  or  summer,  and 
because  of  severe  space  limitations,  the  men  seldom  get  a  properly  balanced  sched¬ 
ule  of  exercise.  Periods  of  very  heavy  labor  are  intermixed  with  periods  of  complete 
inactivity.  Space  should  be  (and  is  now)  available  for  ping-pong,  weight  lifting, 
wrestling,  and  the  like. 
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Education 


The  South  Pole  Station  was  well  provided  with  educational  materials  of  all 
sorts.  Besides  the  USAFI  courses,  there  were  Navy  correspondence  courses  and  a 
large  library  of  miscellaneous  books  provided  by  the  IGY.  In  general,  however, 
the  men  were  quite  casual  in  their  approach  to  the  educational  program.  For  the 
most  part,  this  was  because  each  man  had  many  more  auxilliary  duties  than  had  been 
anticipated,  and  there  was  no  time  during  the  day  for  extra  study.  Some  men  com¬ 
pleted  courses  toward  advancement  in  rate,  and  several  men,  both  Navy  and  IGY, 
used  the  USAFI  reading  material,  but  no  courses  were  completed.  Several  foreign 
language  classes  were  started,  but  none  were  carried  all  the  way  to  the  end.  Because 
of  the  lack  of  expected  large  amounts  of  leisure  time,  the  quantity  of  educational 
material  far  exceeded  the  demand  for  it.  The  most  successful  part  of  the  educational 
program  was  a  lecture  series  begun  during  the  winter. 

It  is  recommended  that  men  do  not  take  a  large  number  of  correspondence 
courses,  but  rather  plan  to  concentrate  on,  and  finish,  two  or  three  courses  during 
the  year. 

Religious  Program 

The  religious  program  at  the  Pole  Station  was  initially  hampered  by  the  lack 
of  proper  equipment  when  most  of  the  reading  and  Bible-study  material  failed  to 
arrive.  The  items  received  were  Bibles,  choir  records,  and  a  few  movies.  Because 
of  this,  Sunday  services  were  simple.  They  were  held  In  the  mess  hall  for  a  half  to 
three  quarters  of  an  hour  each  Sunday  evening.  Following  the  service,  there  was 
an  informal  round-table  discussion  on  some  philosophical  subject  such  as  the  signifi¬ 
cance  of  good  will,  the  significance  of  tolerance,  or  the  significance  of  love.  One 
man  would  be  assigned  one  of  the  topics  a  week  in  advance,  and  would  present  his 
views  in  a  brief  talk.  The  rest  would  then  join  In  to  give  their  own  views.  These 
sessions  were  very  lively  and  served  to  break  the  monotony  and  routine  of  daily  living 
in  the  isolated  station.  They  are  highly  recommended  for  other  groups. 

Attendance  at  the  Sunday  programs  ran  in  the  50  to  80  percent  range  all  year 
with  very  little  variation  from  one  week  to  the  next.  Some  of  the  absentees  were 
on  the  night  shift  and  might  have  attended  under  different  circumstances.  Communion, 
when  held,  would  take  place  in  the  Jamesway  annex,  where  there  was  more  peace 
and  quiet  than  in  the  mess  hall. 

It  is  felt  that  the  religious  program,  despite  its  simplicity,  was  effective  and 
appreciated  by  the  regular  congregation.  The  democratic  technique  of  allowing  all 
hands  to  participate  in  the  services  contributed  to  making  the  program  acceptable  to 
all  faiths.  The  informality  of  the  services  did  not  appear  to  reduce  the  effectiveness 
of  the  services. 
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One  of  the  problems  encountered  at  the  small  station  was  the  lack  of  adequate 
space  for  holding  the  services.  The  mess  hall  was  used,  but  when  such  a  building 
also  houses  the  meteorological  office  and  radio  shack,  it  Is  far  from  ideal.  With  a 
mind  to  remedying  this  situation,  a  snow  chapel  was  started  at  the  20-foot  level  In 
the  snow  mine.  The  area  was  planned  as  a  single  15-foot  by  20-foot  room,  with 
two  8-foot-radlus  domes  above.  Because  available  manpower  had  to  be  used  In  the 
glaciology  mine,  only  one  man  could  be  spared  for  digging,  and  It  is  unlikely  that 
the  snow  chapel  will  be  finished  for  at  least  another  year  at  the  present  rate.  It  is 
felt  that,  if  completed,  the  space  could  be  easily  heated  to  30  or  40  F  on  Sundays 
and  might  provide  the  quiet  privacy  which  is  so  lacking  around  the  base  proper. 

Hal  lett 

Mora  I  e 


The  morale  at  this  station  had  mary  high  and  low  points  during  the  operation 
and  was  dependent  on  many  factors:  meals,  news,  weather,  and  many  other  insig¬ 
nificant  points.  There  were  many  instances  of  high  and  low  morale  for  no  apparent 
reason.  As  soon  as  aircraft  flights  were  resumed,  the  morale  went  up  with  the  hope 
of  receiving  mail  and  seeing  some  new  faces.  The  loss  of  the  motion  picture  projector 
also  hindered  the  morale,  but  only  until  the  men  got  used  to  doing  other  things  with 
their  spare  time.  The  ham  radio  set  was  a  great  morale  booster.  It  was  the  only  con¬ 
tact  with  the  outside  world  from  March  until  November.  In  general,  the  morale  at 
Hal  lett  was  good. 

Recreation 

Movies  were  a  very  good  pastime.  They  were  shown  nightly  and  helped  to 
pass  the  early  evening  hours.  The  movie  projector  furnished  this  station  was  a  very 
old  model,  though  It  had  been  rebuilt.  There  were  no  spare  parts  furnished  with  it 
and  no  manual  covering  repairs.  Only  one  spare  sound  lamp  was  furnished,  and  it 
was  not  the  type  for  the  projector.  The  projector  was  declared  unrepairable  after 
August  1957  and  movies  were  not  shown  until  early  January  when  the  USS  ATKA 
made  a  projector  available  for  use. 

The  hi-fi  set  was  used  by  almost  everyone.  Classical  music  was  not  too  well 
liked.  The  selection  of  popular  music  was  somewhat  limited.  A  varied  collection 
of  fiction  and  nonfiction  books  were  available.  All  of  the  personnel  spent  some  of 
their  free  time  reading,  and  the  variety  of  books  provided  allowed  everyone  to  pick 
the  subjects  they  enjoyed.  A  variety  of  games  were  available.  Most  individuals 
enjoyed  playing  pool  and  card  games.  Very  few  outdoor  games  were  played  because 
of  the  weather  conditions.  A  ping-pong  table  was  available  but  seldom  used  due  to 
lack  of  space. 
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Parties  were  organized  for  birthdays  and  other  incidents,  but  it  was  difficult 
to  gather  more  than  five  individuals  at  one  time.  The  most  successful  party  was  held 
on  Christmas  Eve,  at  which  time  there  were  25  personnel  living  at  the  base. 

Education 

USAFI  and  Navy  courses  had  been  ordered  by  almost  all  of  the  men,  but  there 
was  a  lack  of  ambition  rather  than  a  lack  of  time  to  do  these  courses.  The  station 
scientific  leader  started  teaching  mathematics,  but  the  classes  did  not  last  very  long 
and  were  discontinued  altogether  with  the  arrival  of  the  first  ship. 

Religious  Program 

Only  five  persons  were  of  the  Catholic  faith,  and  they  held  services  at  least 
twice  a  month;  more  often  during  Lent  and  Advent.  There  was  no  Protestant  lay 
leader  at  the  station  until  November,  after  which  some  services  were  held. 

Wilkes 

Morale 

The  maintenance  of  high  morale  at  a  polar  camp  is  primarily  dependent  on  the 
careful  selection  of  the  members  of  the  group.  The  few  men  who  fitted  in  poorly  with 
the  group  had  an  adverse  effect  on  the  whole  camp. 

Men  should  be  given  as  much  of  an  idea  as  possible  as  to  what  to  expect  and 
what  Is  to  be  expected  of  them  on  this  type  of  operation.  It  is  felt  that  this  would 
eliminate  some  misfits  who  would  back  out  when  they  found  out  that  the  operation 
was  going  to  be  difficult  and  uncomfortable  a  large  part  of  the  time.  Too  few  men 
had  given  thought  to  the  fact  that  there  was  going  to  be  a  great  deal  of  unpleasant 
work  as  well  as  Interesting  work  on  the  operation.  It  is  impossible  to  overestimate 
the  Importance  of  a  sense  of  pride  and  loyalty  resulting  from  friendly  membership 
and  effective  participation  In  the  affairs  of  a  compatible,  efficient  group.  Probably 
the  commonest  and  most  demanding  hazard  of  living  in  isolated  stations,  particularly 
with  members  of  varying  backgrounds,  positions,  and  jobs,  as  was  the  case  during 
Deep  Freeze  II,  is  the  loss  of  this  feeling  of  group  progress  and  belonging.  Heavy 
emphasis  on  station  improvement  gave  a  feeling  of  accomplishment  to  the  group  and 
made  the  station  progressively  more  pleasant  to  live  in. 
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Recreation 

to  hioJHe  re!aHVTuy  ’W  SUPP,y  °f  recreaMonal  material  contributed  substantially 

lou  d  beTl6*  lb  9h  eqi:Pmenf  fUmished  WQS  9°°d'  improvements  y 

could  be  made.  The  record  collection  was  too  esoteric  for  the  musical  taste  of  the 

group  as  a  whole.  The  most  popular  records  were  light  classics  and  well-established 

thoTlTrh  USIC|‘-  J  f  tQSfe  ScienMsts  anc*  officers  differed  considerably  from 

hat  of  the  enlisted  men  once  this  middle  ground  had  been  covered,  and  taLs  of 

the  enhsted  personnel  were  not  very  well  covered,  particularly  in  the  field  of 

western  music.  It  would  have  been  desirable  to  have  two  record  players,  even  if 

they  had  to  be  of  lower  fidelity  as  a  result. 

The  movie  selection  was  felt  to  be  low  in  quality,  and  there  were  a  large 
number  of  duplicates  and  movies  that  had  been  seen  on  the  trip  down.  This  was 
un  or  una  «'  ,as  fbe  mov|es  were  one  of  the  key  recreational  items.  The  movies 
brought  all  the  diverse  elements  of  the  camp  together  in  the  evenings  for  mutual 
relaxation,  conversation,  and  kidding  around.  Much  of  the  effectiveness  was 
lost,  however  when  the  movie  list  ran  out  and  re-show  schedules  began,  because 
many  preferred  to  stay  away.  Particular  care  should  be  taken  to  assure  that  adequate 
pro|ect.on  equipment  ,s  provided.  Two  projectors,  or  at  least  one  with  adequate 

spare  parts,  should  be  provided.  This  would  protect  the  prints  and  assure  viewable 
movies  all  year. 

■ The  major  possibility  for  outdoor  recreation  is  skiing  and  considerable  interest 
was  shown  m  the  sport;  however,  the  skis  furnished  were  too  incomplete  to  be  even 
(ury  rigged  into  an  acceptable  outfit.  Volleyball  could  be  played  during  a  large 
part  of  the  year  and  was  very  popular  for  a  time.  The  relief  party  had  come  prepared 
ry  ice  skating,  and  they  should  have  a  chance  to  try  more  of  the  other  outdoor 
sports  a  so  The  equipment  in  the  recreation  building  was  heavily  used.  The  minia¬ 
ture  billiard  table,  the  ping-pong  table,  and  the  shuffleboard  were  all  popular.  The 
only  item  of  hobbycraft  that  got  much  use  was  the  leathercraft;  however,  the  mater- 
als  received  were  criticized  as  being  low  in  quality.  Since  hobbies  are  such  a 
personal  matter  and  there  are  so  many  from  which  to  choose,  it  is  believed  that, 

to  Vi  ,"  [°ret.el1  fbe  demand  will  be  for  the  group,  it  would  be  better 

ei  her  let  individuals  supply  their  own  or  find  out  what  the  needs  for  a  specific 

base  are  Since  quite  a  few  men  expressed  dissatisfaction  with  the  selection  avail- 

ol  Lok  Vi  7  Inr  ^  m'9ht  be  advisable  Pl°ce  a  greater  emphasis 

,  M  V  :XP?.Se  h°bb>'Craft-  Card  9a™es,  pool,  ping-pong,  shuffleboard, 

volley  ball,  darts,  skiing,  target  shooting,  and  especially  dog  driving  are  good  for 

those  who  participate.  Probably  the  two  greatest  morale  factors,  however,  were  the 
ham  radio  and  movies.  The  ham  radio  was  used  by  everyone,  and  the  ability  to  talk 
with  friends  and  family  did  much  to  relieve  the  sense  of  isolation. 
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Education 

The  education  actually  accomplished  was  entirely  in  the  form  of  Navy 

roTe'sT*  "  T'T'u  T,ce  '“"P1*'6  lack  °f  COrrela,i°"  <*  courses  wid,  the 

mended  1'  ,T  CO,"ses  »'°"di=°PP«d  the  program.  It  is  recom- 

mended  that  the  courses  for  both  the  next  rate  for  which  a  man  will  be  examined 

and  the  one  above  be  ordered  for  all  men  of  a  wintering-over  group.  Many  USAFI 

have  til" ^ checked  °ut  but  were  completed.  The  materials  furnished  would 

exhted  qU°  ■'  h°WLeVer'  ,0  suPP°rt  almosf  ony  extent  of  Interest  had  it 

was  aul'te  a  MtTl't  ma'hema,McLS  WO,S  ’°u9h’  b/  »"•  of  the  civilian  scientists.  There 

r  .  r  r  e  '  and  ,he  Classes  of  one  hour  daI|y  were  tended  by  an 

average  ot  four  men.  T 

Religious  Program 

twin,.  THe  reil9l°TU  FOgr°m  Wl,kes  insisted  of  Sunday  evening  services  held 
ce  a  month.  The  services  began  with  the  call  to  worship  and  an  opening  prayer. 
Th.s  was  fallowed  by  a  reading  from  the  Bible  and  the  singing  of  a  hymn.  A  brief 

wi’JhTnor  I?"  TSrS  Handb°°k  followed,  and  the  service  was  concluded 
with  another  hymn.  Attendance  averaged  about  four  men  per  service. 

El  Is  worth 


Morale 

as  excIllenT^Th  T  Very  fleXible  and  could  seldom  be  described 

J  de  er, oration  of  morale  actually  commenced  before  arriving  in 

Antarctica.  While  still  enroute  the  spirits  of  the  enlisted  men  took  a  downward  turn 

when  it  was  learned  that  their  advancement  in  rate  examinations  were  not  on  board 

was  r  P  ^  76re  T  ^  u  6  POSt  °ffiCe  NeW  York’  The  sec°"d  blow  to  morale 

7a  ina  £tlln  °  2  \ ^  °  TT  °fter  tHe  $hipS  h°d  departed  fhe  ^tarctic, 

stating  that  the  per  diem  which  most  had  received  in  good  faith  had  to  be  refunded. 

l  i6  COmplai.nts  of  t*3™  of  the  men  if  was  obvious  that  they  were  disillu¬ 

sioned  with  the  antarctic  and  what  they  were  doing  there.  The  routine  tasks  and 

had  ITT  W  aT aHT  udidT  reSemb,e  *e  mentQl  image  of  hi9h  ^venture  they 

expected  Although  this  disappointment  was  generally  felt  by  everyone,  if 

affected  only  a  few  and  the  others  made  a  good  adjustment. 

The  primary  and  most  important  reasons  for  low  morale  at  this  station  were 
attributed  to  the  selection  of  personnel,  and  the  organization  and  command  structure 

to  the  dub  TTWeT  °  fn.C,^'nan  Qnd  mMitary  persons  temperamentally  unsuifed 
to  the  duty  and  they  harmfully  influenced  others.  The  organization  at  the  station 
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was  indefinite  and  changeable.  Command  presence  and  the  wherewithal  to  back  it 
up  were  absent.  Lack  of  loyalty,  cohesiveness,  and  polarization  within  the  group 
were  all  factors  adversely  influencing  morale. 

Recreation 

The  sports  equipment,  games,  and  hobbycraft  materials  sent  to  the  station  were 
excellent  in  kind  and  amount.  The  following  suggestions  are  made.  Sports  equip¬ 
ment  such  as  baseball,  football,  basketball,  horseshoes,  and  handball  could  be 
eliminated  unless  outdoor  conditions  make  it  possible  to  use  them.  Instead,  more 
boxing,  wrestling,  and  weight-lifting  equipment  could  be  included.  The  choice  of 
ping-pong,  pool,  and  shuffleboard  tables  should  remain  the  same.  In  the  hobby- 
crafts,  smaller  amounts  of  artists'  painting  supplies  should  be  sent  unless  there  are 
personnel  who  specifically  order  them. 

It  was  considered  best  to  ration  the  hobby  supplies  so  that  everyone  had  equal 
opportunity  to  share  in  them.  In  order  to  maintain  a  high  interest  in  hobbies,  only 
a  few  items  were  made  available  at  one  time.  During  the  course  of  the  year,  however, 
all  material  was  made  available.  It  is  recommended  that  one  officer  and  an  enlisted 
man  be  responsible  for  the  welfare  and  recreation  equipment  and  that  it  not  be  put 
out  on  a  "help  yourself"  basis. 

Moving  pictures  were  the  most  popular  recreational  diversion.  They  were  shown 
every  evening  and  the  attendance  was  usually  good.  There  were  a  number  of  dupli¬ 
cates  among  the  film  titles. 

Education 

The  interest  shown  in  education  was  short-lived.  Although  almost  everyone 
signed  up  for  one  or  more  USAFI  or  Naval  training  courses,  very  few  were  completed. 
No  end-of-course  tests  were  given.  However,  ten  enlisted  personnel  took  either 
high  school  or  college  GED  tests.  It  is  suggested  that  personnel  going  to  the  antarc¬ 
tic  be  dissuaded  from  ordering  large  numbers  of  educational  courses  as  there  is  neither 
time  nor  interest  on  the  part  of  most  to  complete  them. 

The  civilian  scientific  personnel  at  the  station  gave  a  series  of  lectures  on 
subjects  in  their  fields.  However,  there  was  a  very  small  attendance  by  Navy 
personne  I . 

Religious  Program 

Ellsworth  Station  did  not  have  a  chaplain,  therefore  regularly  scheduled 
religious  services  were  not  observed. 
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SUBSISTENCE 


General  Comments 

It  is  strongly  recommended  that  at  least  one  commissaryman  who  is  well  versed 
in  menu  preparation  be  assigned  to  each  antarctic  station.  Deep  Freeze  I  personnel 
at  Little  America  were  most  fortunate  in  having  a  well-qualified  menu  planner; 
McMurdo  was  less  fortunate/  but  satisfactory. 

The  procurement  of  provisions  should  provide  for  a  normal  diet,  in  quantities 
to  provide  for  increased  caloric  intake.  Foods  should  be  selected  to  provide  as 
much  variety  in  menus  as  possible.  The  only  limitation  on  variety  is  that  storage 
facilities  preclude  any  quantities  of  items  that  are  damaged  by  freezing.  "Even 
frozen  foods  suffer  some  quality  deterioration  during  prolonged  storage,  particularly 
when  not  held  at  constant  temperatures  of  0  F  or  lower.,  Flavor  changes  occur  more 
rapidly  in  certain  frozen  foods  (chicken,  pork,  veal,  etc.)  than  in  others.  Since  a 
period  of  six  to  eight  months'  Storage  would  elapse  between  processing  and  off¬ 
loading  in  Antarctica,  a  reasonable  guarantee  of  eighteen  to  twenty  months  of 
life  was  necessary  for  food  items  furnished  for  the  operations.  Efforts  to  avoid  risk 
of  food  loss  through  flavor  deterioration  included  supplying  the  more  perishable  meats 
mentioned  above  in  comparatively  limited  quantities  for  early  consumption."^ 

All  subsistence  items  and  the  quantities  thereof  were  determined  by  and 
procured  by  the  Navy  Subsistence  Office.  Feeding  during  the  wintering-over  period 
presented  no  problems,  except  for  the  lack  of  variety  of  foods.  Probably  the  biggest 
problem  in  feeding  came  during  the  summer  season  with  the  overcrowding  of  facilities. 
This  was  also  the  root  of  numerous  other  problems.  When  the  population  of  camps 
built  to  support  90  and  70  people,  as  were  McMurdo  Sound  and  Little  America  respec¬ 
tively,  are  increased  to  360  and  342  respectively,  the  entire  organization  (feeding, 
berthing,  sanitation,  transportation,  etc.)  suffers.  This  happened  with  regard  to 
feeding.  Neither  McMurdo  Sound  nor  Little  America  were  designed  for  that  many 
people,  nor  had  plans  envisioned  logistic  support  for  that  number. 

Storage  of  fresh  frozen  food  presented  varying  degrees  of  difficulty  at  the 
individual  bases  during  Deep  Freeze  li.  Little  America,  Byrd,  Pole,  and  Ellsworth 
Stations  had  no  difficulty  since  temperatures  were  low  enough  all  year  to  provide 
continuous  freezing  without  mechanical  refrigeration.  The  only  requirement  was 
keeping  frozen  items  out  of  the  direct  rays  of  the  sun  and  not  covered  by  any  material 
whose  color  or  texture  absorbed  heat  from  the  sun.  At  McMurdo,  Hal  left,  and 
Wilkes  Stations  portable  walk-in  mechanical  refrigerators  were  required  because  of 
the  high  outdoor  temperatures.  McMurdo  did  not  have  sufficient  mechanical  refrig¬ 
erator  space,  and  an  attempt  was  made  to  bury  the  frozen  provisions.  A  considerable 
quantity  of  food  was  lost  as  a  result  of  the  lack  of  proper  refrigeration. 
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food*  7  J?9  °jP  °f  °"'°,c,ic  ™fr'9erotior,  Is  the  possibility  of  storing 

!Ta  ole  prede!er,nln®d  *«niperatures.  By  knowing  the  overage  anneal  temperate, e 
g  en  region  and  the  degree  difference  between  the  average  high  and  low 
emperatere,  it  is  possible  to  determine  the  fixed  temperature  at  varying  depths  of 
cTt'anf  ,^eP  aPPro*i"y'«|y  33  feet,  the  temperature  of  snow" (ice)  remlins 
‘T’?"'  ,^.aVera9'  °n"0Lal  temperature  where  sufficient  statistical  weather  data 
lacking.  Below  such  depth  the  temperature  remains  constant  or,  if  nearina  sea 
water  or  earth,  will  rise.  At  depths  of  less  than  33  feet  the  constant  temperature 
Mon  “  dre9  CffVe  7  f°  sligh,ly  W™  -he  surface  where  sun  heat  penetra- 

alrnT  “7"“,  f  c  A*  U'"e  /Kmer,c°  °«r°9«  annual  temperature  is 

approximately  -II  F;  temperatures  vary  between  -50  F  and  +30  F,  resulting  in  a 

'71^0*77  7^  de9reeS‘  0,1  °  9raphiC  prepored  b/  »P  I  GY  scien¬ 

tist  ,t  was  determined  that  a  temperature  of  +10  F  could  be  maintained  at  a  12-foot 

depth;  a  constant  0  F  required  storage  at  a  depth  of  about  25  feet;  at  33  feet  the 
temperature  remained  at  -11  F. 


McMurdo 


ratio  n  T  m  wh'chnDeeP  I  personnel  at  Hut  Point  ate  emergency 

rations,  a  gal  ey  and  a  mess  hall  were  set  up  in  two  adjacent  32-foot  by  16-foot 

tents  and  meals  ware  served  regularly.  The  quality  of  the  food  was  always  good, 
bu  its  quantity  was  often  inadequate  during  the  period  of  expansion  in  the  camp's 
population.  This  inadequacy  was  eliminated  as  soon  a;  a  stable  camp  population 

buTld^n  d  °ni2v3_JaunUary  1956  fhe  mess  ha"  "as  moved  into  one  of  the  completed 

bu.ldings,  and  on  16  February  the  permanent  galley  and  mess  hall  were  placed  in 

operation.  Excellent  food,  both  as  to  quantity  and  quality  was  provided.  Frozen 

vegetables,  frozen  meats  and  frozen  fruit  juices  were  completely  satisfactory  sub¬ 
stitutes  for  the  fresh  articles. 


The  meals  prepared  in  the  galley  were  of  outstanding  quality  throughout 
Deep  Freeze  II.  Visitors  were  always  pleasantly  surprised  and  base  personnel  were 
constantly  appreciative  of  the  excellent  food  served.  During  the  wintering  period, 

cake,  pie,  cookies,  and  sweet  rolls  were  always  available  for  coffee  breaks  and 
snacks  between  meal  hours. 

Foods  which  were  especially  liked  included  sfeoks  and  roasts,  spaghetti,  peas 
and  corn,  liver  pork,  powdered  grape  juice,  apple  juice,  lemon  and  orange  juice, 
and  canned  fruits  such  as  peaches,  pears,  strawberries,  and  grapefruit. 

The  diet  was  well  balanced  and  supplemented  by  multivitamins,  which  were 
placed  in  the  mess  hall.  Personnel  were  instructed  as  to  their  use  and  specific 
vitamins  were  given  as  needed.  A  few  minor  deficiencies  in  the  Vitamin  B  complex 
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group  and  Vitamin  C  occurred  in  personnel  with  poor  or  irregular  eating  habits. 

These  cases  were  given  vitamin  therapy  as  needed. 

■  , *  and  f(resh  vegetables  were  stored  in  refrigerators,  insofar  as  possible, 

while  bulk  canned  and  dry  items  were  stored  outdoors  and  brought  in  as  necessary. 
Food  items  which  became  unpalatable  and  developed  an  undesirable  appearance 
during  storage  were  Brookfield  sausage,  dill  pickles.  Deep  Freeze  I  flour,  roast, 
steak,  and  certain  frozen  vegetables.  The  Brookfield  sausage,  on  cooking,  was 
noted  to  be  undesirable  in  taste  and  somewhat  soggy,  as  were  the  dill  pickles.  Some 

eeP  Freeze  I  flour  became  weeviled  about  August,  but  none  was  noted  in  the  Deep 
Freeze  II  supply.  r 

About  2500  pounds  of  roast,  steak,  and  certain  frozen  vegetables,  including 
asparagus,  peas,  broccoli,  cauliflower,  and  corn  spoiled  about  midwinter,  because 
of  heavy  mold  growth.  These  supplies  were  unloaded  during  a  period  when  the  tem¬ 
perature  was  above  freezing  and  allowed  to  remain  on  sleds  about  three  days.  They 
were  then  stored  in  a  poorly  designed  "ice  cave,"  where  they  were  covered  with 
snow.  Much  of  the  snow  melted  during  subsequent  warm  days.  Proper  drainage  had 

not  been  established  and  many  of  the  boxes  containing  these  food  stuffs  became 
saturated. 

It  is  believed  that  this  accelerated  or  certainly  allowed  prolific  mold  growth. 
Mold  has  been  noted  to  grow  on  walls  outside  and  inside  of  buildings  even  in  the 
heart  of  winter.  The  meat  developed  a  particular  tangy  taste,  which  made  it  unpala¬ 
table,  even  on  extensive  cooking.  The  frozen  vegetables  developed  an  odor,  which 
was  quite  nauseating. 

By  1  August  1957  we  were  virtually  out  of  steaks  and  roast.  Unquestionably, 
these  foodstuffs  would  have  kept  the  entire  year  if  refrigerator  storage  or  proper 
drainage  had  been  established.  Deep  Freeze  III  brought  additional  refrigerators  and 
plans  for  a  properly  designed  ice  cave  were  discussed  with  the  personnel  concerned. 

The  Coman-Cutenko  pemmican  at  McMurdo  was  unfit  for  human  consumption. 

It  was  nauseating  to  taste  and  literally  stunk.  Heinz  tomato  juice  layered  out  on 
standing  during  the  winter.  The  taste  was  slightly  altered,  but  the  juice  was  usable. 
The  Royal  Crown  Cola  sold  by  ship's  store  in  cans  developed  an  undesirable  taste 
and  was  not  considered  drinkable  because  of  spoilage.  Budweiser  Beer  did  not  layer 
out  or  develop  a  precipitate.  Packages  and  cartons  were,  in  general,  satisfactory. 
Many  cans  were  bent  but  very  few  were  not  usable.  Most  damage  was  noted  to  have 
occurred  during  off-loading  operations. 
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Recommendations 


1 .  Provide  adequate  refrigerotors  for  storoge  of  perishable  items. 

2.  Provide  replacement  of  present  Coman  Cutenko  pemmican  by  more 

desirable  pemmican. 

3.  Allow  such  food  as  eggs,  sondwich  meat,  pepperoni,  shrimp,  nuts,  steak, 
roast,  certain  fruit  juices  (grope,  lemon,  orange,  and  apple)  to  be  brought  to 
Antarctica  in  greoter  omounts. 

4.  Liver  ond  pork  may  be  served  all  yeor  if  kept  refrigerated. 

5.  Fresh  vegetables,  milk,  and  fruit  should  be  on  every  aircraft  flight  possible 
from  New  Zealond. 

6.  Install  better  stoves  and  ovens  at  McMurdo. 

7.  Paper  plotes  ond  utensils  are  desirable  during  crowded  summer  periods. 

8.  Provide  closed  water  contoiners  for  drinking  water  In  barracks,  sick  bay, 
and  galley. 

9.  Provide  an  electric  dishwasher  and  sterilizer. 

Little  America 


The  quality  of  food  served  to  a  group  over  a  long  period  has  considerable 
effect  upon  both  physical  and  mental  well-being.  The  high  quality  of  the  food 
served  ot  Little  America  during  Deep  Freeze  I  wos  an  important  factor  in  maintain¬ 
ing  high  morale.  Frozen  fruits  and  vegetables,  frozen  eggs,  fresh  beef,  pork,  veal, 
poultry,  frozen  ond  canned  fruit  juices  were  present  on  the  tables  throughout  the 
entire  year.  The  wide  voriety  of  foods  available  ollowed  the  cooks  to  ovoid  repe¬ 
tition  of  menus.  In  addition,  the  polotabillty  of  the  mess  was  enhanced  by  the 
efforts  of  the  cooks  to  provide  delicacies  which  ordinarily  would  not  be  expected  in 
the  antorctic.  Pizza,  brandied  sweet  rolls,  strawberry  shortcake,  and  sauerbratten 
were  some  of  the  unexpected  "extras"  which  made  the  men  feel  that  Little  America 
was  the  best  feeder  in  the  Navy. 

Since  the  menus  of  Little  America  were  consistent  with  what  is  considered  a 
normal  diet,  nutrition  was  maintained  at  a  high  level.  The  fare  was  a  high-calorie, 
high-protein  diet  with  vitamin  supplementation  appearing  in  such  items  as  fortified 
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flour,  cocoa,  and  lemon  beverage.  There  was  no  case  of  illness  observed  at 
Little  America  which  could  be  attributed  to  dietary  deficiency.  In  view  of  the 
adequate  diet,  it  was  not  considered  necessary  for  personnel  to  take  supplemental 
vitamins.  Vitamin  capsules  were  placed  on  the  tables  in  the  mess  hall  and  taken 
by  the  men  as  desired. 

An  "open  refrigerator"  policy  was  observed  at  Little  America.  Leftover  foods 
were  made  available  to  the  personnel  for  snacks.  Raiding  the  ice  box  (for  the  mid¬ 
night  snack)  was  a  common  practice  and  a  big  factor  in  maintaining  high  morale, 
and  also  undoubtedly  contributed  to  the  midwinter  weight  gain  of  the  majority  of 
the  personnel. 

Trail  parties  using  Sno-Cats,  weasels,  or  heavy  tractors  operated  at  considerable 
distances  from  Little  America  V  for  periods  of  up  to  six  weeks.  The  vehicles  which 
were  used  had  sufficient  payload  to  allow  provision  of  a  diet  similar  to  that  at  the 
main  base.  All  trail  operations  during  the  spring  of  1956  had  a  messing  wanigan  and 
a  qualified  cook.  There  was  no  need  for  concentrated  trail  rations,  such  as  pemmican, 
other  than  as  a  stand-by  emergency  ration  in  aircraft  survival  kits,  and  as  a  safety 
factor  for  trail  parties.  Survival  rations  consisted  of  pemmican  as  compounded  by 
Cutenko,  which  provides  approximately  167  calories  per  ounce.  The  palatability 
of  this  ration  leaves  a  good  deal  to  be  desired. 

The  diet,  variety,  and  menu  appeal  available  from  subsistence  items  provided 
for  Deep  Freeze  II  was  outstanding.  Pleasing  comments  concerning  the  quality, 
taste,  and  variety  were  received  during  the  summer.  One  difficulty  encountered 
at  that  time  was  the  large  numbers  of  shipboard  personnel  who  fabricated  many  kinds 
of  excuses  for  needing  to  eat  a  meal  at  base  messes.  In  June  and  July  1957  the 
complaints  began.  Lack  of  variety  and  sameness  of  meals  were  the  most  numerous 
complaints  heard.  Derisive  remarks  were  also  occasionally  heard  concerning  the 
taste  and  quality.  By  November,  eating  became  a  chore  to  most  wintering  personnel 
and  no  interest  in  food  was  shown.  At  the  same  time,  arriving  summer  personnel 
praised  the  food,  as  all  had  the  previous  summer.  No  complaints  were  made  during 
the  winter  about  missing  fresh  fruits,  salads,  eggs,  milk,  and  vegetables.  The  impos¬ 
sibility  of  providing  such  items  was  readily  accepted  by  all  hands.  Upon  the  return 
of  the  airplanes  in  October  1957  all  personnel  expected  to  be  treated  to  large  quan¬ 
tities  of  fresh  foods.  These  were  provided  only  in  small  intermittent  quantities  and 
in  very  limited  variety.  Because  of  this,  numerous  complaints  were  then  received. 

Temporary  low-temperature  freezer  storage  was  provided  by  bulldozing  a 
trench  about  15  feet  deep  and  placing  frozen  food  in  it.  As  the  food  was  placed  in 
the  ditch  it  was  covered  by  6  to  8  feet  of  snow.  At  this  depth  the  foods  were  main¬ 
tained  safely  at  a  temperature  of  about  +10  F  at  Little  America.  Later  in  the  season 
the  frozen  foods  were  dug  out  and  stored  in  the  main  provisions  storerooms. 
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Some  food  items  were  received  in  domestic  packs  which  were  entirely 
inadequate  to  withstand  the  rough  handling  they  received.  The  light,  nonwater- 
resistant  cartons  disintegrated  completely,  necessitating  picking  out  the  individual 
cans  from  the  deep  snow  in  which  they  became  buried.  Because  of  the  tendency 
to  pilfer  choice  food  items  and  the  difficulty  in  maintaining  intact  banded  pallet 
loads  of  small  food  containers,  it  is  considered  highly  desirable  to  pack  all  subsis¬ 
tence  in  62-cubic-foot  waterproofed,  banded  boxes.  The  boxes  should  have 
built-in  skids  to  enable  handling  by  fork  lifts. 


It  was  also  found  that  the  necessity  to  package  foods  in  other  than  glass 
containers  is  not  critical.  The  desire  to  avoid  glass  containers  resulted  in  nonpro¬ 
curement  of  some  highly  desirable  items.  It  is  believed  that  the  shape  of  the  glass 
container  and  the  extent  to  which  it  is  filled  are  the  controlling  factors  in  breakage 
by  freezing.  With  proper  packaging,  rough  handling  should  be  the  only  breakage 
factor.  Glass-bottled  products  not  provided  for  Deep  Freeze  II  subsistence  were 
later  obtained  from  Little  America  III  of  1940-1941.  These  items  included  honey, 
worchestershire  sauce,  tobasco  sauce,  hot  sauce,  English  marmalade,  A-l  steak 
sauce,  and  chutney.  None  of  the  glass  containers  were  broken,  although  frozen, 
and  had  been  subjected  to  temperatures  as  low  as  minus  80  F  over  a  period  of 
17  years.  All  the  items  were  delicious  and  used  regularly  in  the  Little  America 
mess.  It  is  of  special  interest  to  note  that  the  "Land  O'  Lake"  bottled  and  canned 
honey  had  not  sugared  in  any  instance. 

During  February  1957,  after  observing  the  keeping  qualities  of  some  of  Scott's 
and  Byrd's  old  provisions,  inquiry  was  made  to  the  Navy  Subsistence  Office  whether 
any  of  such  items  were  of  research  value.  A  reply  outlining  items  and  quantities 
desired  was  received  and  during  October  —  November  1957,  samples  of  as  many 
items  as  practical  were  obtained  from  Little  America  ill  and  IV  and  shipped  to  the 
United  States.  Samples  of  Captain  Scott’s  provisions  could  not  be  obtained  because 
of  the  loss  of  the  helicopter. 

Samples  of  milk  powder  were  obtained  from  Little  America  III  for  use  by  the 
Atomic  Energy  Commission  and  the  Department  of  Agriculture  for  help  in  establishing 
a  base  for  zero  world  radiation  which  in  turn  will  aid  in  determining  the  increase  of 
radiation  since  the  advent  of  nuclear  explosions  in  1945.  Milk  rapidly  and  easily 
absorbs  radiation  and  it  was  desirable  to  obtain  samples  which  had  been  packed  and 
stored  in  a  remote  area  before  1945. 

An  independent  Air  Force  project  at  Little  America  was  carried  out  to  measure 
the  amount  of  food  eaten  by  personnel  during  different  phases  of  the  operation. 

Under  different  labor  conditions,  preliminary  data  indicated  that  there  was  little, 
if  any,  increase  in  food  consumption  over  that  normally  consumed  in  a  temperate 
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requirements  indicate JT^tbeX" T'Trmy  L  Cf"sumPfion  was  considerably  below 
the  5000  calories  IndicaW  as  n'ee^.dZ  fcT  ^T? '  ^  A"=Mo  °"d  <■'*> 

Subsistence  Office  representative:  dlta, be  b^ f"”’  ^ 
sonnel  and  winferina-nv^r  i  ^  .  ,  ,  n9  lectures  for  commissary  per- 

individuals,  according  to  their  size  ' aTf  f  .at  Caloric  needs  "ould  vary  between 

exposed  to  antarctic  winds  and  f  P byi'Cal  °c,ivif>'  '*"9*  of  time 

food  planned  for  shipment  to  Antmct’"9  emP?ratures-  The  twelve-month  stocks  of 
per  man,  per  day  This t  ^o^l  ,u  0,  5721  ‘=olor1- 

to  be  this  high,  rather  that  supplies  11°  ’°j  b^  a<:,Ua  consumP'ion  woi  expected 
would  meet  Lxlmum  f^  needs  9e"er°US  "inSUran00"  fhot  9uon,l,les 


The  following  comments  are 
provided  for  Deep  Freeze  II: 

Navy  Beef  and  Gravy 

Corned  Beef 

Fresh  Frozen  Rib  of  Beef 
Dry  Whipping  Cream 
Peanut  Butter 


made  concerning  specific  items  of  subsistence 

Poor  taste  and  too  little  gravy. 

Personnel  did  not  like. 

Too  much  fat. 

Made  up  too  lumpy. 

Too  dry,  not  best  taste.  Peter  Pan  DF  I 
brand  was  far  superior. 


Apple  Jelly 
Fresh  Frozen  Eggs 

Fresh  Frozen  Asparagus 

Canned  Bacon 
Chicken  Fowl 

Instant  Milk,  Foremost 


Personnel  did  not  like. 

30-pound  can  was  too  large  for  100-man 
crew  and  far  too  large  for  smaller  group; 
considerable  waste. 

Too  tough  and  too  much  of  stem  included. 
Tips  only  would  be  more  desirable. 

Too  salty. 

Too  fatty,  tough,  and  personnel  did  not 
like. 


Outstanding  for  all  uses,  and  best  for 
drink  ing. 
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Pork  and  Beans 


Excellent,  greater  quantities  needed. 


Popcorn  Well  liked  but  considerably  greater 

quantity  needed. 

The  following  items  are  considered  to  be  highly  desirable  as  food  items  that 
should  be  provided.  Many  of  these  items  were  used  at  Little  America  V  from  sup¬ 
plies  found  at  Little  America  III  (1940)  and  IV  (1947)  and  Captain  Scott's  Cape 
Evans  Camp  (1911),  and  all  were  found  to  be  excellent.  Other  items  in  the  list, 
even  if  not  of  best  keeping  ability,  would  add  considerable  variety  to  the  menus 
to  the  extent  available  and  usable. 


Assorted  cold  cuts 
Assorted  cheeses 

Canned  juices  in  individual  sized 

Pepperoni 

Liverwurst 

Shrimp,  wet-pack 

Chicken  fryers,  cut  up 

Canned  ham 

Sardines,  canned 

Salmon,  canned 

Fresh  frozen  fish 

Breaded  shrimp 


Dehydrated  cabbage 
Assorted  table  sauces 
cans  Salad  dressing 
Tomato  paste 
Tomato  puree 
Cake  mixes 
Sweet  cherries 
Canned  maple  syrup 
Fresh  frozen  scallops 
Food  coloring 

Fresh  frozen  com  on  the  cob 
Ready  made  hamburger  patties 


Byrd 


Food  plays  a  very  important  role  in  life  at  an  isolated  cold-climate  base.  Its 
preparation  is  as  important  as  its  variety,  although  beyond  a  few  months  it  was  felt 
variety  assumes  precedence.  This  may  also  be  expressed  as  the  quality  of  the  food 
and  the  skill  of  the  cook.  The  cook  was  skilled  and  conscientious  but  he  was 
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handicapped  in  the  galley  equipment.  Many  important  items  were  either  inadequately 
supplied  or  not  supplied  at  all.  Since  this  included  many  of  the  flavoring  agents, 
both  preparation  and  variety  were  affected. 

Expression  of  dislike  as  well  as  actual  dislike  was  greatly  influenced  by  the 
social  background  of  the  individual.  The  more  "socialized"  persons  who  had  some 
experience  of  exotic  dishes  tolerated  the  ordinary  fare  and  enjoyed  the  unusual. 

For  the  less  "socialized,"  complaint  was  less  well  suppressed,  while  prejudice 
deprived  many  from  trying  unusual  items,  shrimp  being  a  good  example. 

All  provisions  remained  at  ambient  outside  temperatures  in  a  parachute -covered 
shelter  at  the  rear  of  the  galley.  The  extreme  cold  in  which  all  foodstuffs  were 
stored  necessitated  a  breakout  at  least  twelve  hours  prior  to  intended  use.  Items 
such  as  canned  tomatoes,  catsup,  spices,  garlic,  vinegar,  olive  oil,  com  starch, 
shrimp,  and  cheese  either  failed  to  arrive  or  else  were  inadequately  supplied. 

Variety  of  diet  was  curtailed  accordingly  and  became  monotonous  for  the  latter 
half  of  the  year.  Despite  this,  complaints  were  few,  which  reflects  on  the  cook's 
ingenuity.  An  acetic  acid  solution  obtained  from  the  sick  bay  provided  a  vinegar 
substitute  for  salads  of  canned  vegetables  and  macaroni. 

Beef  was  supplied  in  abundance:  and  provided  the  mainstay  of  the  protein 
fraction  of  the  diet,  especially  in  the  three-month  period  before  resupply.  The 
roast  beef  was  of  fair  quality  with  much  central  fat.  Ground  beef  was  excellent. 

Beef  stew  with  gravy  was  unpalatable  and  unpopular.  Liver  showed  signs  of  spoil¬ 
age  three  months  past  the  expected  date,  while  prepared  hamburgers  were  of  good 
quality  ‘hroughout  the  year.  Well-cooked  frying  chickens  were  edible  until  stocks 
were  exhausted  in  August  1957,  four  months  past  their  expiration  date.  Stewing 
chickens  remained  tough  and  unappetizing  despite  thorough  cooking. 

Vegetables,  both  fresh-frozen  and  canned,  were  of  good  quality.  Powdered 
milk  was  excellent.  "Brown  Swiss"  cocoa  became  exceedingly  popular.  Some 
small  amounts  of  the  butter  contained  dirt.  Ice  cream  varied  in  taste  and  texture 
due  to  the  uncontrollable  and  inconstant  rate  of  cooling  when  placed  in  the  food 
shelter.  The  mix  sometimes  decanted  out  of  solution  causing  the  contained  water 
to  freeze  in  a  layer  on  top.  Pies  were  made  using  flour  and  sugar  for  thickening 
which  was  satisfactory  except  for  a  slight  "flour  taste.  " 

South  Pole 


Basic  provisions  were  provided  for  two  years,  with  the  second  or  reserve  year's 
provisions  being  entirely  canned  or  dehydrated.  Both  years'  stocks  were  heavy  on 
basic  staples  with  a  minimum  of  so-called  luxury  items.  Quantities  of  certain  items 
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were  sufficient  for  three  years  at  existing  usage  rates  and  it  was  recommended  that 
additional  quantities  of  these  items  not  be  delivered  for  Deep  Freeze  III. 

Food  preparation  was  excellent,  due  to  the  outstanding  efforts  of  the  cook. 

The  impact  of  food  upon  morale  cannot  be  over  emphasized.  The  quantity  and  var¬ 
iety  of  so-called  luxury  items  should  be  greatly  increased,  and  should  be  sufficient 
to  provide  one  special  meal  each  week.  Such  a  meal  is  invaluable  both  as  a  morale 
factor  and  as  a  break  in  routine  which  greatly  aids  in  dispelling  monotony. 

No  spoilage  was  noted  in  any  foods.  Summer  temperatures  have  not  exceeded 
t6  F.  Because  of  the  exceptionally  cold  conditions,  frozen  foods  normally  considered 
perishable  can  be,  and  have  been,  kept  Indefinitely.  Quantities  of  these  items  should 
be  greatly  increased. 

Food  likes  and  dislikes  was  a  matter  of  some  importance  at  the  South  Pole 
Station  because  of  the  apparent  weight  loss  among  the  personnel.  The  only  item  in 
our  ration  which  was  universally  unacceptable  was  the  canned  hamburger.  The  bulk 
of  the  diet  (i.e.,  meats,  potatoes,  vegetables)  was  received  well  throughout  the 
year,  due  perhaps  to  two  main  factors.  The  station  was  fortunate  in  having  an  excel¬ 
lent  cook  whose  quiet,  persistent  devotion  to  his  work  resulted  in  consistently  good 
meals.  To  add  variety  to  the  menu  the  policy  of  having  a  different  man  make  up  the 
menu  each  week  was  adopted.  Many  of  the  standard  items  which  could  so  readily 
have  become  tiresome  appeared  on  the  tables  in  exotic  and  tempting  disguises. 
Although  this  policy  resulted  in  periodic  failures,  the  broadened  menu  system  was 
important  in  adding  zest  and  interest  to  the  diet. 

Of  the  accessories  and  delicacies  much  could  be  written.  The  occasional 
serving  of  shrimp  or  turkey  was  universally  acclaimed.  This  is  best  seen  in  the  des¬ 
sert  line  of  foods;  and  once  again,  having  a  good  pastry  cook  is  important  in  providing 
the  cakes,  pies,  and  cookies  which  are  such  a  morale  factor.  Movie  time  was  usually 
a  time  for  snacks,  cookies,  pie,  and  so  forth;  but  otherwise,  there  was  little  eating 
between  meals.  Coffee  breaks  in  afternoon  and  morning  were  a  matter  of  habit  for 
about  half  the  group.  It  is  interesting  to  note  that,  during  the  summer  when  hard 
outside  work  was  being  done,  cocoa  was  by  far  the  most  popular  drink.  As  winter 
came,  however,  and  outside  work  was  completed,  coffee  superseded  cocoa  almost 
entirely. 

Hot  drinks,  exclusive  of  coffee,  and  soups  were  not  in  as  great  a  favor  as  might 
have  been  predicted.  Iced  tea  was  consumed  in  great  quantities  with  almost  every 
meal,  along  with  iced  water,  ice  cream  was  a  favorite  for  movie  nights,  but  had  to 
be  brought  inside  at  least  three  or  four  hours  before  mealtime  to  thaw  out. 
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.  ,  B°  'S.0  ,V"°nr"n5;'ere  available  at  all  limes  on  the  mess  hall  tables  but  were 
taken  regularly  by  but  a  few.  There  were  several  men  who  flatly  refused  .0  take 

ThbT.1  k  h-  'l,r?  L  9rP  Sh°Wed  n°  !"  effeC,S  °r  av'fQminosis  during  our  stay, 
fo  vbami  ,  9  ^  Z  the  d  et  ^  issued.  There  was  no  instance  of  Caving" 
to  h  „  r  T  a  '°U9  '  men,i°n  sometimes  made  how  wonderful  it  would  be 
mtU  a  °  M-  el9  °r  0  P  ece  °f  '*»”«  or  some  fresh  fruit,  there  wa,  surprisingly 

and  well* preparedT^1  r°,i0nS'  ^  ^  «•''  A 


The  so-called  luxury  Items  should  be  stressed  wherever  feasible.  If  there  is 

“TG  lnV°IV,ed:  fhIs  U  amP'y  <>*«*  by  their  double  function  as  not  only 

WravL  a..m°r  ,  -  L'f  6Ven  °ne  med  °f  lobster  or  some  other 

extravagance  is  included  in  the  menu,  it  is  used  as  a  celebration.  Although  it 

may  appear  as  an  unimportant  trifle,  it  is  welcomed  enthusiastically  as  a  break  in 
rne  monotony. 


.  ,  Sma  quanHty  of  good  liqueurs  and  wines  would  be  highly  desirable  for 

STsw  °Uk'0nS‘  LL  'S  felt  thaf  °  relative|y  sma"  qo°"tity  of  good  alcoholic  bever¬ 
ages  would  be  much  better  from  all  standpoints  than  the  large  quantities  of 
poor-quality  medicinal  alcohol. 


Comments  on  specific  Deep  Freeze  II  items: 

Fresh  frozen  pork,  cut-up  chicken,  whole  turkeys,  etc.:  increase 
quantity  of  each.  Fresh  frozen  vegetables:  increase  quantity  to  a 
full  year's  supply,  especially  peas  and  corn.  Fresh  frozen  vege¬ 
tables;  greatly  prefe.red  over  canned  varieties.  Beef,  roast  and 
steak:  too  much  low-quality  meat  in  these  items.  Ground  beef, 
prime  roast,  and  sirloin  or  tenderloin  steaks:  proportion  should  be 
greatly  increased.  Frozen  eggs:  excellent  in  all  respects.  Dehy¬ 
drated  diced  potatoes:  found  quite  satisfactory  in  making  potato 
salads.  Turkey  roll:  excellent,  increase  in  quantity  highly  recom¬ 
mended.  Cheese:  well  liked,  but  a  variety  of  cheeses  should  be 
provided  rather  than  just  one  kind.  Shrimp:  canned  veined  shrimp 
greatly  preferred  over  dehydrated  jumbo  variety.  Fresh  frozen 
juices:  quantities  provided  were  totally  insufficient. 

Recommendations  for  new  items: 

Soft  drinks  should  be  provided  for  nondrinkers;  none  were  provided 
for  Deep  Freeze  II.  Lamb  is  highly  desirable  as  a  menu  variation. 
Fish  is  also  highly  desirable  for  an  occasional  change.  Ingredients 
and  flavorings  for  various  types  of  sauces  and  dressings  should  be 
provided. 
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Hallett 


A  temporary  galley  and  mess  hall  was  provided  in  a  double  Jamesway  hut 
pending  the  completion  of  the  permanent  mess  hall  building.  During  the  period  of 
construction,  three  meals  per  day  were  served.  When  the  main  mess  hall  was  com¬ 
pleted  the  temporary  mess  hall  was  converted  to  a  recreation  area.  After  the  departure 
of  the  construction  crew,  and  because  of  the  varied  hours  of  the  scientific  and  oper¬ 
ations  personnel,  it  was  decided  that  the  breakfast  menu  would  be  discontinued  and 
personnel  would  serve  themselves  a  brunch-style  meal.  The  noon  and  evening  meals 
continued  to  be  prepared  in  the  normal  manner. 

It  was  found  that  an  individual's  likes  and  dislikes  varied  with  his  social 
background.  An  example  is  the  case  of  the  New  Zealanders  who  were  not  used  to 
highly  seasoned  food  arid  complained  about  the  frequent  use  of  ground  beef  and 
chili.  Variety  in  the  meals  was  lacking,  and  the  situation  became  worse  due  to  the 
early  use  of  pork,  veal,  and  liver.  This  left  beef  as  the  only  frozen  meat.  The  fol¬ 
lowing  items  are  listed  with  their  usage  and  comments: 

1*  P°rk  was  used  until  August  1957  at  which  time  it  was  getting  rancid. 

2.  Frozen  frankfurters  lost  their  taste  and  were  seldom  used. 

3.  Chicken  friers  were  used  all  year;  at  the  end  of  1957  they  had  some 
rancid  taste  and  smell. 

4.  Calf  liver  was  used  very  early  in  the  year;  no  change  was  detected. 

5.  Rabbit  had  a  rancid  smell  and  taste  and  was  all  used  by  May  1957. 

6.  Boneless  turkey  was  saved  until  Thanksgiving  Day.  It  had  lost  some  of  its 
taste  and  the  fat  was  getting  rancid. 

7.  Young  tom  turkey  was  all  used  early  in  the  year  and  no  change  was 
detected. 

8.  Stewing  chickens  were  used  early  in  the  year.  They  were  fat  and  got 
rancid  very  early. 

9.  Canned  frozen  hams  were  kept  until  the  end  of  the  year  and  were  in 
excellent  condition. 
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10. 


Canned  frozen  citrus  juices  kept  well  until  the  reefer  temperature  rose 

early  m  December,  at  which  time  they  had  to  be  used  because  they  had 
started  to  ferment 


1 1 .  Frozen  vegetables  kept  very  we  1 1  throughout  the  year. 

12.  Canned  beef  with  gravy  developed  a  metal  lie  taste  and  was  seldom  used. 

avail  U  6  9eneral  die!  WQS  COnsldered  by  most  to  be  monotonous.  The  only  fish  meals 

liked"! HtT  CQnn1d  "*  °nd  SiX  CQnS  °f  shHmP*  Beef'  general,  was  well 

was  w  |mS2  rT  alWQyS  ?°°6  and  U  was  Prepared  in  many  different  ways.  Pork 
s  well  liked  but  was  used  up  early.  Canned  ham  was  well  liked  but  was  used  as 

a  delicacy  because  of  the  short  supply.  Poultry  in  general  was  not  well  liked. 

ar  e  y  n  its  preparation  would  have  made  it  a  better  choice.  Veal  was  well  liked, 
but  again  there  was  a  short  supply.  Bacon  and  sausage  links  were  liked  and  used 
throughout  the  year,  mostly  as  a  breakfast  item.  Luncheon  meats  and  corned  beef 
were  mostly  used  as  snack  items.  Rabbit  was  not  too  popular  and  was  all  used  early 
In  the  year.  It  is  believed  that  frozen  fish  would  have  been  a  popular  item.  Canned 
vegetables  were  wel  I  liked.  The  powdered  potatoes  were  served  mashed,  which  was 
™:e7  P£pular*  jbe  diced  potatoes  were  served  plain  after  boiling.  Foremost 
nstant  milk  was  well  liked  by  all  hands.  Spices  were  abundant  and  were  used  mostly 
n  he  seasoning  of  meats.  Desserts  consisted  mostly  of  canned  fruits,  jello,  and 
icecream.  Cake  or  pie  was  general  ly  served  once  a  week. 

To  increase  the  variety  of  the  diet  it  was  suggested  that  Deep  Freeze  III  bring 
and  otheHtems^  e"S'  Potatoes'  a  VQriety  of  frozen  vegetables, 

Wilkes 


a  r  I.6  general  reactlon  to  the  fooJ  was  that  it  was  adequate  but  monotonous. 

A  Few  Items  were  generally  thought  too  low  in  quality  to  be  acceptable.  The  guide 
furnished  as  to  usage  dates  was  not  as  helpful  as  more  specific  information  on  what 
oo  s  were  expected  to  deteriorate  and  when.  The  quantities  of  foods  furnished 
were  such  as  to  make  compliance  with  the  guide  Impossible.  As  an  example,  all  of 

the  pork  furnished  would  have  had  to  have  been  used  in  the  first  two  weeks  of 
station  operation. 

The  frozen  beef  was  the  mainstay  of  the  diet  all  winter  long  and  was  in  general 
well  liked  Deterioration  was  most  apparent  in  the  steaks.  The  change  was  never 
great  enough  to  warrant  discontinuance.  In  view  of  the  fact  that  some  of  the  other 
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meat  maintained  its  flavor  considerably  longer  than  was  expected,  it  is  felt  that  the 
percentage  of  beef  in  the  diet  could  probably  be  reduced  and  the  "hamburger  again" 
type  of  reaction  considerably  reduced. 

The  popularity  of  the  pork  was  less  than  that  of  the  beef,  and  there  seemed  to 
be  a  few  men  with  a  general  dislike  for  pork.  Il  was  in  general  these  men  who 
objected  first  to  the  flavor  change  in  the  pork.  The  pork  loins  began  to  seem  coarser 
and  drier  by  May  1957.  By  June  the  change  was  noticed  enough  that  the  use  of  the 
loins  was  discontinued  except  in  ground  form.  The  supply  became  exhausted  by  late 
August.  The  canned  frozen  hams  were  served  quite  frequently  early  in  the  year,  and 
their  popularity  seemed  to  suffer  somewhat  from  this.  One  ham  was  kept  out  for  use 
at  Thanksgiving  as  a  test  and  was  quite  good  when  served  then.  The  canned  ham 
chunks  were  served  barbecued  and  as  ground  meat.  The  meat  was  well  received 
barbecued  but  was  not  satisfactory  as  ground  meat  unless  mixed  with  pork.  A  larger 
number  of  the  whole  canned  hams  would  have  improved  the  menu.  Smoked  and  cured 
meats  would  have  been  very  popular  and  would  seem  to  be  ideal  for  long  storage. 

Poultry  was  generally  average  in  popularity  but  a  higher  percentage  of  roasting 
birds  would  have  been  desirable.  Both  the  rolled  boneless  turkey  and  the  roasting 
birds  were  very  popular.  They  also  resisted  deterioration  better  than  expected.  The 
chicken  fryers  were  used  until  early  December  1957  without  objectionable  flavor 
deterioration.  An  increase  in  the  dryness  of  the  meat  occurred  during  the  last 
two  months,  but  this  was  not  marked  enough  to  render  the  meat  unpalatable.  The 
amount  of  frying  chickens  was  greater  than  the  popularity  warranted.  Stewing  hens 
were  popular  in  a  number  of  variations,  and  an  adequate  supply  was  furnished.  They 
were  used  all  year  with  only  a  slight  dryness  noticed.  The  veal  was  well  liked,  and 
a  larger  supply  would  have  been  an  improvement.  It  was  used  until  late  November 
1957  with  no  apparent  deterioration. 

The  sea  food  could  have  afforded  much  more  variety  in  the  diet  if  a  better 
selection  had  been  available.  The  canned  salmon  was  low  in  quality  but  could  have 
been  used  about  three  times  as  much  in  spite  of  this.  The  dehydrated  shrimp  was 
good  and  could  have  been  served  more  frequently.  The  canned  tuna  was  satisfactory 
and  furnished  in  the  desired  quantity.  Any  other  additions  of  sea  food  of  reasonable 
quality  would  have  been  helpful  in  varying  the  diet.  Except  for  fresh  fruits  and 
vegetables,  no  one  category  of  food  was  more  craved  than  fresh  fish,  lobsters,  or 

oysters. 

The  rabbit  was  not  very  popular,  but  it  is  felt  that  this  was  partly  because  it 
was  served  too  frequently  in  an  effort  to  use  up  the  supply  before  the  flavor  deteri¬ 
orated.  Use  was  discontinued  late  in  May  when  a  stronger  flavor  was  noticeable. 
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Ih' b  ,Canned  sausa9e  links,  and  canned  luncheon  meat  were  served  os  breakfast 
The  c  ThJbaC°n  W°S  "0t  to°  high  in  guolit/  but  was  the  most  popular  of  the  three 
in  th  T°d  TT,  W°S  u"iversall>'  disliked.  A  mtrked  flavor  change  was  noticed 
cnlv  , f|  ranWur,fs  la;e  I"  May,  and  their  use  was  discontinued  then.  The 

before  *  T  T"'  ’2  June  1957  deterioration  but  was  surveyed 

spoilage  U“Se'  Whe"  medical  eXQminotion  disclosed  some  possibility  of 

and  thThfe  COnnud  P”°f;  COrn'  ?reen  b8ans'  spln°ch,  carrots,  beets,  lima  beans, 

eouatl  fe"^°CTCu"  S’aple  °f  ,he  v«ge,able  dlet  -d  were  of  abaci 

aualit P  P  J  arlf^'  Tbe  Cannfd  tomatoes  and  creamed  corn  were  not  of  very  good 
quahty  and  suffered  In  popularity.  The  frozen  collrrd  greens  were  very  coa^in 

°lmf  «•>•"  first  used.  The  frozen  cauliflower  seled  to  suffer 

a  loss  of  flavor  during  September.  This  was  not  found  seriously  objectionable,  and 
the  use  was  continued  through  January  1958  without  further  deterioration.  The 

nolT  IM.L  ueanT rrffa!r'y  9°°d'  but  *«  frozen  asparagus  was  very  tough  and 
ot  well  liked.  The  dried  vegetables  were  adequate  in  all  rejects,  and  the  amount 

of  variety  that  could  be  achieved  with  the  dried  potatoes  was  quite  good.  ThT 
vejj^tables^o  gcKid^cdvanTi^ge.^^  “““  ^  b""  «*>  ‘b°P  T 

q  ft  f  Desserts  sefmed  t0.  be  bas'cal|y  le“  in  demand  than  usual.  The  lack  of  a 
satisfactory  so  hit  ion Ho  the  problem  of  making  ice  cream  from  the  machine-type  mix 
cut  out  a  great  number  of  possible  variations  in  the  dessert  menu.  An  ice-cream 

r~r'^aVet:  °  Valuable  fo  the  galley.  The  canned  fruits  were 

good  quality  The  frozen  strawberries  were  markedly  too  sweet  and  were  not  even 

JnhZTl  "Th  QS  °  T!*  ^  feSt  °f  fhe  fr°Zen  fmits  were  “Hrfactory, 

w.th  the  rhubarb  being  especially  good.  The  gelatine  dessert  was  a  good  variant 
pile  fmiIigWe  ked*  ThC  Prepared  Puddin9  mIxes  were  most  popular  when  used  as 

Beverages  were  generally  better  than  expected.  The  Foremost  Dairies  dried 
milk  was  particularly  good.  The  Instant  cocoa  was  satisfactory  and  fairly  popular. 

The  tea,,  coffee,  and  instant  coffee  were  all  satisfactory.  The  frozen  grape  and 
citrus  ,u,ces  were  very  good.  Neither  the  canned  nor  the  dehydrated  juices  were 
comparable  to  the  frozen.  The  canned  citrus  fruits  developed  an  acid  taste  early  in 
June.  Some  people  did  not  mind  this,  and  the  juice  was  used  until  November.  The 
canned  grapefruit  segments  did  not  suffer  this  effect.  A  larger  supply  of  some  frozen 
u i ces,  which  ran  out  in  midyear,  notably  apple  and  grape,  would  have  been 
appreciated,  largely  because  of  their  utility  in  Saturday  evening  punch.  Popcorn 
was  very  popular  for  weekend  movie  parties,  but  in  spite  of  contributions  from  pri¬ 
vate  stocks  of  two  individuals,  it  ran  out  early. 


186 


The  assortment  of  spices  and  sauces  was  fairly  complete.  There  were  some 
rather  useful  items  missing.  For  example:,  worchestershire  sauce  and  soy  sauce  would 
have  allowed  use  of  quite  a  few  additional  dishes,  while  a  variety  of  meat  sauces 
would  have  added  to  palatability. 

A  few  unconventional  items  were  fried  in  order  to  introduce  additional  variety 
into  the  menu.  Penquin  eggs  and  seal  meat  were  tried  on  an  experimental  basis 
and  would  be  of  great  use  under  survival  conditions.  When  given  the  choice,  how¬ 
ever,  the  group  preferred  the  conventional  diet.  Some  recipes  not  in  the  Navy  card 
file  were  used  with  success.  A  ground  keef  pie  using  the  meat  mixed  with  corn  and 
carrots  and  topped  with  whipped  potatoes  was  about  average  in  popularity.  A  pie 
with  graham  cracker  crust  and  vanilla  cream  filling  topped  with  meringue  was  very 
popular.  Hamburgers  were  made  using  the  meat  with  no  fillers  at  all  and  these  were 
much  better  liked  than  any  of  the  other  types  of  hamburgers. 

Multiple  vitamin  capsules  were  available  on  mess  hall  tables  at  all  times  and 
during  the  year  approximately  5500  capsules  were  used..  Hov/ever,  some  men  did 
not  take  vitamins  and  yet  continued  to  be  quite  healthy  and  energetic,  giving  testi¬ 
mony  to  the  nutritional  adequacy  of  the  food  supplies. 

The  two  675-cubic-foot  walk-in  type  refrigerators  worked  well  most  of  the 
year.  They  required  regular  defrosting  in  order  to  keep  the  boxes  cold.  Toward  the 
end  of  the  year,  however,  a  great  deal  of  trouble  was  experienced  in  keeping  the 
boxes  cold  enough;  and  they  required  almost  constant  attention.  It  Is  considered 
that  this  was  probably  because  no  one  at  the  station  had  had  any  training  or  experi¬ 
ence  with  refrigerators  of  this  type.  A  third  unit  was  kept  in  reserve  and  used  when 
one  of  the  others  could  not  be  repaired. 

In  general  the  packaging  was  satisfactory.  The  cartons  in  which  the  Campbells 
soup  cans  were  packed  were  unbanded  and  came  apart  from  being  water-soaked  in 
outdoor  storage.  The  Individual  packs  of  dry  cereals  became  wet  during  storage  and 
were  somewhat  soggy  as  a  result. 

Ellsworth 


The  quality  and  quantity  of  foodstuffs  received  were  excellent;  however, 
improvement  could  be  made  in  the  variety  of  foods.  As  many  as  280  at  a  meal 
were  fed  during  construction.  Most  comments  and  reactions  towards  meals  served 
during  the  wintering-over  period  were  favorable.  Some  items  were  more  desired 
than  others;  namely  beef,  ham,  veal,  and  liver,  more  than  rabbit,  pork,  and 
chicken.  The  latter  items,  however,  had  an  appreciable  demand.  Special  items 


187 


were  well  received  and  used  chiefly  for  birthday  parties,  snacks,  and  quick  lunches. 
Instant  dry  whole  milk  was  the  favorite  beverage.  Hot  pastries  and  pie  alamode 
were  the  favorite  desserts. 

The  packages  and  containers  were  very  practical  for  this  type  of  operation. 

The  only  damage  sustained  was  from  the  hooks  used  by  cargo  handlers. 

It  is  believed  that  some  items  could  be  stored  longer  than  is  generally 
recommended.  At  no  time  did  our  perishable  provisions  experience  temperatures 
above  freezing.  As  soon  as  they  were  off-loaded  from  the  cargo  ship,  the  fresh- 
frozen  provisions  were  placed  in  a  trench  approximately  3  feet  deep  and  covered 
with  3  feet  of  snow.  They  remained  in  this  place  of  storage  until  the  weather  was 
cold  enough  for  storage  in  the  provisions  tunnel.  All  fresh-frozen  provisions 
remained  In  this  storage  tunnel  until  August  1957,  at  which  time  we  constructed 
a  cold  storage  pit,  a  small  room  set  30  feet  away  from  the  provision  tunnel,  and 
20  feet  below  the  snow  surface.  A  smaller  tunnel  connected  this  storage  space 
with  the  main  storage  tunnel.  The  temperature  in  this  cold-storage  pit  never 
exceeded  0  F. 

Sausage,  frankfurters,  and  pepperoni  became  unpalatable  and  undesirable 
after  prolonged  storage.  This  condition,  first  noticed  during  February  1957,  was 
evidenced  by  an  undesirable  color,  slight  growth  of  mold,  and  quite  a  strong  flavor. 
These  Items  were  discarded  as  unfit  for  use.  Some  deterioration  of  flavor  was  noted 
In  the  fresh-frozen  chicken  fryers  and  stewers  due  to  prolonged  storage,  but  they 
were  still  In  use  when  we  were  relieved  by  Deep  Freeze  III  wintering-over  personnel. 
Of  the  more  perishable  items,  pork  loins  were  received  in  excellent  condition  and 
remained  good  until  completely  used  in  the  mess  during  July  1957.  Semiboneless 
veal  was  excellent  and  remained  good  until  completely  used  In  the  mess  during 
July  1957.  Canned  whole  perishable  ham  was  excellent  and  remained  good  through¬ 
out  the  year.  Our  last  meal  of  ham  was  Christmas  1957.  Eviscerated  and  boneless 
rolled  turkey  was  received  In  excellent  condition  and  remained  good  throughout 
the  year.  The  last  meal  of  turkey  was  served  Thanksgiving  1957. 

Food  of  questionable  quality  was  examined  by  the  medical  officer  before 
being  prepared  for  consumption.  Weekly  menus  were  checked  for  caloric  value, 
for  the  proportion  of  protein,  carbohydrates  and  fat,  for  vitamin  and  mineral  content, 
and  for  palatableness  before  submission  for  publication.  Decavitamlns  were  distri¬ 
buted  to  all  personnel  to  supplement  the  daily  vitamin  intake.  Cooks  and  mess 
cooks  were  inspected  for  persona]  cleanliness  and  freedom  from  disease.  The  galley 
and  its  utensils  and  the  methods  used  for  cleaning  were  inspected  daily. 
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Items  that  were  unpopular  from  an  overall  standpoint  were: 

Hamburgers,  canned  with  gravy 
Beef  chunk,  canned  with  gravy 
Sausage,  pork  link,  canned 

Special  or  unusual  items  that  would  be  welcomed  for  future  polar  operations 

are: 

Flours,  canned,  graham,  rye,  soft  wheat 

Sauces,  Worcestershire,  steak  sauce,  soy  sauce,  chutney 

Flavorings,  banana,  walnut,  vanilla,  maple,  etc. 

Honey 

Juices,  canned,  mixed  vegetable,  prune,  apple,  etc. 

Potatoes,  white,  canned  whole 
Cabbage,  dehydrated,  shreaded 
Egg  whites,  dehydrated,  powdered 
Assorted  cheese  and  meat  spreads 
Chocolate  chips,  sweet  and  bittersweet 

CLOTHING 
General  Comments 

A  happy  medium  should  be  struck  between  the  amounts  and  types  of  clothing 
which  Deep  Freeze  I  and  Deep  Freeze  II  personnel  were  issued.  Deep  Freeze  I  was 
a  little  too  austere,  whereas  Deep  Freeze  II  had  numerous  items  of  clothing  for 
research  purposes. 
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instonces  o  particular  itt^^efp'art'icu 1 7  c M,' ' °  ^ W*ar'  because  ««/ 
fer  with  different  locations  in  the  antarctic  G  "9f  7P?S ,°f  '»■>">  *f- 

considered  in  the  design,  procuremenf  S  General  principles  that  should  be 

comfort  and  usefulness.,  practicability  '  aTailabNit"9  T'T'^  clo,hin9  are  warm,hr 
be  worn  when  flying  or  when  working  outdoors  Tbls  M  °r-  Bri9h'  *°uld 

osf  and  enables  one  to  see  members  of  hi*  *  enables  one  to  be  spotted  easily 
doing  dangerous  work.  h'S  °W"  ?arfy  and  easily  when 

% 

on* Jic'cSit  ^  hr° sui,abie  fer 

l“Ch.  “  ,,he  CB  utility  greens  and  field  sh^es  sCd  h7,  ^  7>re  li9ht  <='<>*'"9, 

Of  clothing,  with  the  long  waffle-weave  ^  b  $SUed  each  man*  This  type 

Deep  Freeze  I  than  the  heavy  cold-ZtiT T"  more  often  during 
but  the  A-l  clothing  should  be  completel^  r  °[  '*9j  A~^  clothing  is  satisfactory, 
the  extreme  cold-weather  clothing  only  wf  Tu"?  tt  u  M°Sf  personnel  resorted  to 
worn  out.  -The  men  did  not  like  heavy  tZt" ^  ^ 

heavy  Army  OD  khakis,  light  facket  USed  fhe  heavX  underwear, 

bulky  for  summer  but  was  needed  in  the  winteV^Th^V  ^  ^  WQS  f°° 

More  underwear  and  OD  khakis  were  needed.  "7  ™  Ushl°n'Pad  ®°clcs  were  good. 

for  hin^nd tt f  ^  "  "»*  ^rtabl. 

—  h  Table  II,  were  issued  to  each 
McMurdo 

Navy  L^l-l^n^At^i^hin^Tn'td^  °“  ^  '  —  -«W 

aviatars'  flight  clathing.  In  gan.'ra  thl !V.  ere  were  quantities  of 

was  short  and  fhe  loss  from  wear  was  great  No'"9  7'  adequ°,<*.  *ough  the  supply 
be  said  to  be  best  for  antarctic  wear  because ^herTf  C°.'7in°,i°"  °f  garments  can 
regu.rem.nts  far  protection  and  a  wide  variation  in  ^"iv^dJalT'eTjrrnies'."''1'''''"0' 
Handwear 


to  frostbite.  It  was  noticed  that' some  people^  ^  ^  °f  ^  ^  most  subfect 
others  Personnel  suffering  from  any  form  of  atth” S“SCePtab,e  fo  than 
ence  frostbite  sooner  than  those  who  do  not  Per^onne'l  W!l1  readi,y  exPer- 

of  cloth  mg  on  their  hands  often  experience*  Personnel  who  wore  inadequate  amounts 
and  in  a  few  instances  had  to  be  brought  to  a^k^  W°rked' 
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Table  III.  Recommended  Clothing  Allowance  for  McMurdo  (A)  and 
Little  America  (B) 


ITEM  DESCRIPTION 

QUANTITY 

Winter 

Summer 

Inside  Outside 

Headwear 

(A)  (B) 

(A)  (B) 

(A)  (B) 

Cap,  field,  cotton  poplin 

Hood,  winter 

2  2 

1  1 

2  2 

1  1 

1  1 

1  1 

Upper  Body  Wear 

Undershirt,  waffle-weave 

Shirt,  wool,  16-oz  OG 

Shirt,  cotton  khaki 

Coat,  cotton  sateen 

Liner,  coat,  natural  mohair 

Sweater,  wool,  button  style 

5  4  - 
2  2 

6  6 

1  1 

1  1 

1  1 

5  4 

2  4 

4  4 

3  2 

2  2 

1  1 

2  2 

2  2 

2  2 

1  1 
i  : 

1  1 

Lower  Body  Wear 

Underdrawers,  waffle-weave 

Trousers,  wool-serge 

Trousers,  cotton  khaki 

Trousers,  cotton  sateen 

Liner,  trouser,  field 

5  4 

2  2 

4  4 

2  2 

1  1 

5  4 

2  2 

2  2 

4  4 

2  2 

2  2 

2  2 

2  2 

2  2 

1  1 

Handwear 

Glove,  shell,  leather 

Glove,  Insert,  wool,  knitted 

Gloves,  cloth,  leather  palm 

Mittens,  arctic,  cotton,  Oxford  gauntlet 

2  4 

2  4 

2  2 

1  1 

4  6 

2  4 

4  4 

3  2 

2  4 

2  3 

2  2 

1  1 
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Tob,e  ^  <a>  - 


ITEM  DESCRIPTION 


Boot,  combat,  white  thermal 
Boot,  combat,  felt 

Boot,  mukluk,  cotton  duck  with  rubber  sole 

Shoe,  high-topped 

Slippers,  wool-lined 

Socks,  wool,  OD,  cushion-sole 

Socks,  wool,  natural 

Socks,  wool,  white  felt 

Insole,  felt 


Miscellaneous 


Bag,  duffle,  canvas 

Belt,  web,  khaki,  with  buckle 

Muffler,  wool 

Sunglasses  (B&L),  with  nonmetal  attachments 
sunglasses,  plastic 
Goggles,  aviator 
Face  mask 

Sleeping  bag,  double 


quantity 


Winter 


Inside 


1 

1 

0 

2 

1 


0 

2 


2 

2 

1 

1 

2 

1 

0 

0 


1 

1 

1 

2 

2 


8  TO 
3  3 


2 

4 


3 
2 

1 
1 

4 

2 
0 
I 


Outside 


Summer 


2 

1 

1 

3 

1 


2 

2 

1 

1 

4 

1 

1 

0 


2 

1 

1 

3 

1 


8  10 
4  4 

1  2 
4  4 


3 

2 

2 

1 

6 

2 

0 

1 


1 

0 

0 

2 

1 

4 

2 

0 

0 


2 

1 

1 

1 

2 

0 

0 

1 


0 

1 

1 

2 

1 

6 

2 

1 

2 


2 

1 

1 

1 

3 

1 

0 

1 
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The  greatest  deficiency  for  Deep  Freeze  I  was  in  hand  covering.  Heavy  gloves 
and  gauntlets  kept  the  hands  satisfactorily  warm  during  exposure  to  the  cold,  but 
when  these  were  removed  for  a  job  requiring  manual  dexterity,  the  hands  were 
exposed.  No  satisfactory  glove  was  available  during  Deep  Freeze  I  which  would 
provide  both  warmth  and  dexterity.  For  those  people,  who  require  dexterity  and 
who  will  remain  outdoors  for  long  periods  of  time,  a  contact  glove  inside  a  woolen 
mitten  may  or  may  not  be  worn  inside  the  large  arctic  mitten. 

The  arctic  mitten  is  very  good  protection  against  the  cold  and  is  the  only  ade¬ 
quate  protection  for  long  periods.  To  avoid  losing  the  large  mitten  while  working 
or  traveling,  the  mittens  should  be  connected  by  a  strap  over  the  shoulder.  Such 
mittens  may  be  removed  for  short  periods  if  finger  dexterity  is  required. 

The  leather  gloves  with  fingered  wool  liners  were  very  satisfactory  for  mild 
cold  and  short  periods  of  outdoor  work.  They  were  the  most  popular  glove,  except 
in  severe  cold,  for  they  allowed  dexterity  of  fingers,  in  contrast  with  the  other 
hand  gear.  They  readily  wore  out  and  were  easily  lost  or  misplaced.  Since  only 
two  pairs  were  issued  per  man,  the  supply  was  soon  exhausted. 

The  leather  mitten  without  fingers  was  also  used,  but  was  not  as  satisfactory 
as  the  glove  because  of  limitation  of  manual  dexterity.  Another  glove  used  for 
moderately  long  periods  of  outdoor  and  moderately  cold  weather,  was  the  lighter 
but  similar  variation  of  the  arctic  mitten,  in  which  the  index  fingers  and  thumb  were 
movable. 

Contact  gloves  were  often  worn,  particularly  by  flying  personnel.  In  a 
helicopter  crash  contact  gloves  undoubtedly  saved  personnel  from  more  severe  burns 
of  the  hands  than  those  who  did  not  have  them.  The  nylon  or  cotton  of  which  they 
are  made  is  not  fireproof  and  does  bum,  but  protection  offered  by  them  is  certainly 
better  than  none  at  all.  The  woolen  mittens  with  fingers  may  also  be  worn  inside 
standard  aviation  gloves. 

Footwear 

The  types  of  foot  gear  at  McMurdo  for  Deep  Freeze  II  included  fur-lined 
bedroom  slippers,  private  dress  shoes,  boondockers,  rubber  overshoes,  felt  bunny 
boots,  white  thermal  boots,  black  thermal  boots,  mukluks,  ski  boots,  skis,  and  ice 
crampons. 

Indoors,  boondockers  were  ideal  wear  in  the  summer  and  winter.  Cushion- 
soled,  brown  woolen  socks  were  ideal  for  wear  in  these  shoes.  Fur-lined  house 
shoes  are  ideal  indoors;  they  should  be  high-topped  and  individually  fitted.  The 
house  shoes  sent  down  with  Deep  Freeze  III  were  excellent,  but  the  slippers  sent 
with  Deep  Freeze  II  were  very  poor. 
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Thermal  boots  were  satisfactory  for  outside  use  on  snow  surfaces  and  on  cold 
days  on  bare  areas  of  ground,  but  were  too  warm  for  use  on  these  areas  on  sunny 
days  when  ground  temperatures  were  above  freezing.  On  sunny  days,  ski  mountain 
boots  or  regular  work  shoes  covered  with  arctic  overshoes  provided  a  more  satisfac¬ 
tory  work  boot.  Though  some  found  that  the  constant  dampness  of  the  thermal  boots 
softened  the  skin  and  made  the  boots  unwearable,  most  personnel  found  their  feet 
remained  in  good  condition.  The  black  thermal  boot  was  less  preferred  to  the  white 
thermal  boot,  even  though  it  is  lighter.  A  few  personnel  obtained  frostbite  from 
wearing  it.  It  does  not  adhere  as  well  on  slippery,  icy  terrain  as  the  white  boot. 

The  poor  fitting  of  the  thermal  boot  is  the  greatest  contributing  factor  to  feet  exhaus¬ 
tion  on  any  of  the  long  hiking  or  sledging  trips.  Another  factor  is  that  the  thermal 
boot  does  not  give  much  support  to  the  arch  of  the  foot.  General  complaints  of 
chaffing  were  eliminated  by  providing  a  boot  of  the  proper  size. 

For  outdoor  wear  in  the  thawing  season,  rubber  overshoes  were  necessary  over 
the  boondockers.  An  excellent  medium  cold-weather  shoe  was  the  felt  bunny  boot 
worn  with  one  pair  of  cushion-soled  socks  and  one  pair  of  heavy,  white,  high-topped 
woolen  socks.  Some  people  wore  these  about  camp  in  midwinter  and  were  quite 
comfortable.  Many  wore  the  rubber-soled  mukluk  throughout  the  winter  but  no  one 
would  wear  the  white  canvas  mukluk.  The  ski  boot  was  worn  in  weather  similar  to 
that  of  the  boondocker.  It  adheres  and  grips  better  to  slippery  surfaces  than  the 
boondocker  and  is  also  warmer.  Ice  crampons  would  probably  be  useful  for  mountain 
climbing,  but  otherwise  their  usefulness  was  limited  to  that  of  being  an  emergency 
item. 

Socks 


In  general,  the  types  of  socks  worn  at  McMurdo  were  very  satisfactory.  Two 
types  were  used.  They  were  the  brown  cushion-soled  socks  and  the  extremely  heavy 
high-topped  white  socks.  The  brown  socks  were  worn  most  of  the  year,  in  the  boon¬ 
docker  or  in  the  thermal  boot.  The  white  sock  was  worn  over  the  brown  sock  in  the 
felt  bunny  boot  and  in  the  black  thermal  boot. 

Head,  Face,  and  Neck  Wear 

In  general,  a  light  billed  cap  with  earflaps  or  a  fur-lined  cap  with  fur  flappers 
was  used  during  the  summer  and  winter,  covered  by  the  removable  fur-lined  parka 
when  necessary.  Blue  stocking  caps  covered  with  parkas  were  worn  by  a  few.  The 
Air  Force  parka  covers  the  face,  extending  out,  leaving  only  angular  slits  for  the 
eyes  and  is  ideal  for  windy  storms.  Beards  were  worn  by  most  personnel  and  the  pro¬ 
tection  given  was  noticeable;  however,  beards  increased  the  contamination  of  face 
burns  on  the  patients  of  a  helicopter  accident.  Face  masks  were  worn  by  a  few 
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persons.  Woolen  muffler  scarfs  kept  snow  from  getting  down  one's  neck  and  doubled 
as  a  face  mask  when  necessary.  Parachute  silk  was  used  to  make  some  scarfs  and 
provided  color  to  apparel. 

Sunglasses 

Sunglasses  of  the  plastic  type  are  practical  and  adequate  for  outdoor  work;  the 
Bausch  and  Lomb  glasses  are  ideal,  except  that  the  metal  attachments  readily  freeze 
to  the  face.  Goggles  were  effective  and  were  used  when  out  in  severe  blowing 
snow  to  protect  the  eyes.  "There  were  not  enough  sunglasses;  everyone  should  have 

Pa  rS*  I"  December  and  January,  sunglasses  are  a  must  out  of  doors.  Snow 
blindness  is  no  joke.  Sunglasses  with  metal  rims  freeze  on  your  face.  Aviation 
goggles  fog  up  and  some  types  scratch  very  easily.  "7 

Underwear 

The  Navy  waffle-weave  underwear  was  the  most  popular.  The  Army-type 
underwear,  which  Is  made  of  worsted  wool,  scratched  and  was  worn  by  very  few 
persons.  Sweat  suits"  were  used  by  a  few  and  were  found  to  be  satisfactory. 

General  Requirements 

Basically,  for  Indoor  work  a  light  shirt  can  be  worn,  such  as  the  Seabee  green 
or  standard  khaki  material  or  a  moderately  heavy  worsted-wool  shirt.  Cotton  worsted- 
wool  serge  trousers.  If  not  too  heavy,  may  also  be  worn  comfortably.  Most  of  the 
time.  If  one  wears  waffle-weave  underwear,  he  prefers  a  light  shirt  and  trousers 
Indoors;  If  regular  skivvies  are  worn,  he  prefer  the  heavier  wool  shirt  and  trousers 
mentioned  above.  Personnel  who  do  not  go  outside  very  often  may  then  put  on  coats 
and  parka  with  proper  foot  gear  as  needed  to  walk  between  buildings. 

Outdoor  workers  used  many  types  of  clothing,  some  of  which  were  satisfactory, 
some  of  which  were  not.  A  general  rule  worth  mentioning  Is  that  clothing  should  be 
adequate  for  the  type  of  work  to  be  done,  and  removed  as  needed  when  the  wearer 
becomes  overheated.  Clothing  worn  outdoors  should  be  chosen  in  accordance  with 
the  following:  (1)  length  of  stay  outdoors,  (2)  type  of  work,  (3)  flying  or  nonflying, 

(4)  weather,  and  (5)  the  method  of  travel. 

In  general,  if  minimum  dexterity  is  required  or  minimum  movement  is  to  be 
performed,  one  should  clothe  himself  with  several  layers.  This  would  apply  to  an 
Individual  who  would  be  out  in  the  cold  for  long  periods  of  time.  Such  an  indivi¬ 
dual  should  wear  adequate  head  gear,  such  as  parka,  snow  glasses  or  goggles,  and 
scarf.  He  should  probably  have  on  a  heavy  or  moderately  heavy  wool  shirt  and 
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trousers  over  the  Navy  underwork  A  ,  .  • 

the  other  shirt.  His  outer  aarmo  l  u  u  ^  W°°  S^irt  may  °r  may  nof  worn  over 
a  heavy  parka  which  paH.  c  „To  ,"  ,*  f  T'V  ^  ^  wi,h  lin"s  °"d 

most  desirable  heavy  ^a  °  thl  Ai  T"  ^  ,face 'eavi"9  only  slits  for  eyes.  The 
that  it  obscures  visibilitv  evceot  f  ,rCf  Pai].a‘  ^ne  disadvantage  of  a  parka  is 
removable  fur-lined  I  p  Pa  f  °  ,s*r,<:>l9ht  line  in  front  of  the  individual.  The 

were  quite  satisfactorv  The  a _  l  ,  Placed»  Inese  coats  and  sweaters 

designed  bu,  o ^.he^’ JlsfacZ' ^  P°*°rJ  ‘’T"*'  *°  ,he  °"d  '*  "  poorly 
to  a  coot  or  the  Z-v  avia  e  ^  gamtent  The  Air  Force  parka  which  is  attached 

t^dT^ 

=^,si=.;£a H*  “  -  r s  swa. 

upon  laund^W  (ainod  °f  '!“  C'.°rt,inJ9  "°,ed  ««=  0)  drinking  of  woolens 

partlanyaneWate^by  ofcdainlmj^otl?  S  T  '°  PerS°""*1'  ^  this  — 

OS  indoor  wotW^t  =  ~  «- 

Recommendations 

2.  That  proper-fitting  clothing  should  be  provided, 
the  job  "to  fcm^performeeb  a'’’OU,”S  ^  ^  ^  Ending  upon 

proper4c'lotTht’ia„,g!"COmin9  PerS°n"el  Sl,°U,d  ^  °U,,i"ed  wi,h  “^ote  “>d 

20  percenMssued^cf  tttl^uIaZ  £°rese ^T"  Wi'h 
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Little  America 


Outdoor  Clothing 

The  outdoor  clothing  which  was  provided  each  man  proved  adequate  In  most 
respects.  Actually,  each  individual  had  more  protective  clothing  than  he  ever 
needed  on  any  single  occasion,  and  this  allowed  him  to  select  an  outfit  from  his 
seabag  which  was  most  to  his  personal  liking  and  comfort.  There  was,  therefore, 
considerable  variation  of  apporel  worn  outdoors  even  though  all  were  working  under 
identical  conditions.  All  cases  of  frostbite  were  confined  to  the  exposed  areas 
about  the  face  and  neck.  No  cases  of  frostbite  of  the  extremities  were  noted.  In 
only  one  case  was  the  cold  injury  sufficient  to  produce  vesication  (blisters). 

The  clothing  Issued  to  Deep  Freeze  II  personnel  was  the  standard  Army  cold- 
weather  type.  The  quantities,  quality,  and  adaptability  of  this  clothing  is 
considered  excellent  for  antarctic  use.  As  In  other  things  there  were  some  shortages 
and  some  overages.  Leather  mittens  and  leather  gloves  were  In  short  supply  as  well 
as  light  wool  socks  and  foot  gear.  There  were  considerable  variations  In  individual 
preferences  for  clothing  among  individuals  and  groups. 

Navy  issue  cold-weather  clothing  Is  designed  primarily  for  wet  cold  and  to 
serve  personnel  for  short  periods  of  exposure.  Although  some  Navy  issue  was  avail¬ 
able,  the  bulk  of  the  clothing  used  was  from  the  U.S.  Army  and  was  for  prolonged 
exposure  to  dry  cold,  the  condition  prevalent  in  the  antarctic.  The  decided  advan¬ 
tage  gained  was  the  layer-design  of  this  type  of  cold-weather  gear,  enabling 
personne'  engaged  In  heavy  manual  labor  to  adjust  the  various  liners  and  multiple 
layers  to  coincide  with  work  performed  and  with  the  severity  of  weather.  Mobility 
is  thus  gained  and  protection  from  the  hazard  of  excessive  perspiration. 

The  quality  and  workmanship  was  excellent.  However,  all  clothing  wore  out 
rapidly  because  of  hard  usage,  poor  washing  facilities,  and  a  complete  lack  of  dry- 
cleaning  facilities,  which  resulted  In  the  necessity  to  wash  all  clothing. 

Pockets 

Although  some  Army  clothing  Items  had  adequate  pockets,  it  is  believed  that 
many  more  are  needed  in  all  Items  of  clothing.  A  man  in  such  cold  conditions 
carries  all  sorts  of  odds  and  ends  with  him  during  routine  outside  work.  Since  each 
clothing  item  generally  covers  the  preceeding  one  and  gloves  must  be  worn  con¬ 
stantly,  it  is  extremely  difficult  to  get  into  underclothing  for  pocket  items  needed. 
Circumstances  dictate  putting  as  much  in  the  outermost  garment  as  possible,  and 
therefore  having  sufficient  pockets  in  all  clothing  is  important.  The  Army  parka 
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addmoXQTke  °f  'ack,°f  p°ckefs-  lf  has  two  excellent  slash  pockets,  but  the 

z+zzzxtr**’- s,rai9h' side  poci<e,s'  bw*r  fi^  ■>-*-».  -u,d 

Facial  Protection 

The  principal  Inadequacy  noted  was  thq  lack  of  facial  protection  -  Parkn 
were  of  some  va  ue  but  do  not  Droterf  in  Kink  j  ,  .  °n*  '  arka  hoods 

rr  zssz  -  ■  zx  K 

Handwear 

but  wl°:Lt^xtr,eThth:^f:„h::  wordn,w,,h  "r  »r«- 

between  adequate  warmth  and  manual  dexterity.  The'unWeTal  ydzed'l  T”''”'!!”’ 
tens  were  found  to  be  inadequate  because  of  lack  of  sizina  Th  X  ^  le°fhe[mIt~ 
for  a  small-handed  man  and  a  very  large-handed  man  In  T  '**  *°°  b'9 

them.  Although  they  may  fit  90  percent  of  the  personnel  \h  *"*  C°™0t  USe 

mat,  have  regular  prTtecL  with'ti.ed  miltlnt."  ^;.  ''  m^CTn'd"  i,  ^ 
to  be  provided  in  considerable  quantities  because  of  extreme  wear'.  An  asX  J.^ 
y.P,eS ,  S  "®cefsary;  for  wintering-over  personnel,  each  outdoor  worker  should  be 
of  vS  in'Ierts  ^  ^  °f  l“rt"r  9'“VeS  °"d  »«— •  «d  e,ght  pats 


Footwear 

Th  h  '  •  T  ?Und  •h0,  *“  VOrIe,y  °"d  <’uan,i,i<’s  of  footwear  issued  were  Inadeauate 
The  basic  foo  wear  issue  was  two  pairs  of  Army  white  experimental  rubber  boot 
two  pairs  of  field  shoes,  two  pairs  of  rubber  overshoes  and  nn„  „  s  r  f,  f. 

(bedroom  type).  Few  personnel  utilized  the  field  shoe-overshoe h’  S lppfers 

doors,  except  during  the  warmest  summer  days.  The  white  rubber  b™  /"k  !!m  °‘ 

faults.  Heavy  work  around  camp  tends  to  destroy  this  UoMn  a  sht?  •  w 
texture  of  the  boot  makes  it  conducive  to  nai  I  punctures  °  other  ,v  T’h  f 
Oil  and  grease  used  extensively  in  the  qaraqe  X  »  ■  typ“.  of  °brasl'"“- 

hasten  deterioration.  Since  production  and  delivery  of  thrbooMnquanHMeTa'nd 
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»fzLr^t'none;pkiFnrofefo"r slow'  "^rr"'  "***  ^  p=>r 

Is  not  considered  sufficient  varletv  provided  for  Deep  Freeze  II, 

serve  for  chance  and  SsT  •  ski  b°ots,  and  white  felt  boots  also 

-tSSrisri'E. 

Indoor  Clothing 

ofl^r^ 

a.  TsiTwitr  i:  z  ri'r f 

UP  In  something  oth.Pr  °“an  i.  usua|  I? E^Cil^ldsd. 
Byrd 

person^pHoMo^^^arture'fro^Do/isvine^'  bu^p^rt  ££  *  "*  N°7  ^  '°Y 

drop  at  Byrd.  Even  with  onlv  fu,  u  c  ^  suP,Dly  was  lost  In  the  air- 

^tdt& 

aster,  the  Cothl„9  on  hand  wo„,d  notha"  been  ad^e^tlTn  t'tZ+T 

consIsl^of^he'foNowIngr'waffle-w^sw^loi^lohnr  “ft  "*  *"* 

:,thh  ^  it  Tr  hp,f  °  bbd/trp,le  si: 

with  lln.7,  ”nt7a';hr-'i  aTove^  lln^  ^  ,T?  'fT  ^ 

vldual  likes  and  dislikes  the  iok  T  J  ^  1  *  Vaded  accordl"9  to  Indl- 
During  the  su^er  Znthst  Is,  wouTdtn'cll  W""'er,“"dl,l“"s  »,  the  „me. 
the  finger-type  aloves  while  a  ?  sun9lasses  In  cases.  The  use  of 
did  give  pXtfesha^  very  cold  weather, 

for  manipulation  of  tools  The  wnffle  i  9  gloves  had  to  be  removed 

wool  variety  as  being  les’s  scratchy  ^  9  UnderWMr  W“  prefe"'*d  to  *» 

Cloth, ng,Qsdu<!h  as  A-Uants^newTl'6?  *  °'S'  °  ^P1/  °p  heavy  outside 

be  supped  each  hti  ^ 
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South  Pole 


It  must  be  remembered  that  the  South  Pole  Is  unique  In  that  the  cold  Is  extreme 
and  very  dry.  During  the  summer,  temperatures  may  rise  to  almost  0  F,  but  during 
the  winter,  temperatures  average  -76  F  (90  percent  of  the  time  below  -58  F,  10  per¬ 
cent  below  -90  F),  with  an  average  wind  of  about  16  mph  (gusts  to  54  mph).  Of 

Importance,  too.  Is  the  fact  that  once  winter  and  darkness  close  In,  outdoor  work 
Is  minimal  and  of  short  duration. 

The  clothing  provided  for  Deep  Freeze  II  proved  adequate  In  general  under 
all  conditions  experienced,  even  though  many  Improvements  could  be  made  In  Indl- 
v  dual  Items  and  In  the  quantity  of  Issue.  While  personal  preferences  as  to  Individual 
clothing  Items  varied,  most  preferred  the  Army  Issue  Items  rather  than  the  Navy 
vapor-barrier  clothing.  In  temperatures  below  about  -50  F,  the  Impregnated  cloth 
of  the  vapor-barrier  clothing  becomes  very  stiff. 

Handwear 

Improvements  In  clothing  to  provide  the  same  warmth  with  less  bulk  would 
greatly  facilitate  outside  work  In  cold  weather.  This  Is  especially  true  with  respect 
to  handwear,  where  manual  dexterity  Is  achieved  only  at  the  expense  of  adequate 
protection  from  cold.  A  lightweight,  flexible,  fingered  glove,  electrically  heated 
to  provide  proper  warmth  at  low  temperatures,  would  be  the  greatest  single  clothing 
asset  to  cold-weather  work. 

Starting  from  the  Innermost  layer,  the  thin  white  cotton  gloves  found  some 
use  when  one  was  working  with  fine  parts  outdoors.  A  slightly  heavier  variety  would 
seem  better,  however,  because  these  gloves  do  little  In  the  way  of  retaining  warmth. 
The  emphasis  should  be  on  the  fit  In  this  Item  because  a  glove  In  which  the  fingers 
fold  over  Is  next  to  useless. 

The  woolen  gloves  and  mittens  representing  the  next  layer  were  quite  good, 
the  mitten  being  the  warmest.  The  trigger  finger  has  no  use  at  the  South  Pole  and 
was  an  Incessant  nuisance.  The  Navy  fingered  A-l  mitten  liner  was  also  used, 
and  proved  satisfactory  under  the  same  conditions  as  the  leather  glove,  though  It 
lacks  the  wlndproof  and  snowproof  qualities  of  the  leather. 

The  glove  covers  were  two  In  number,  the  leather  gloves  and  the  leather 
mittens.  Both  were  very  durable,  but  the  leather  glove  Is  too  cold  for  all  but  the 
calmest  summer  day.  The  leather  mitten,  on  the  other  hand,  found  extensive  use. 

If  It  were  considerably  longer  or  had  a  wristlet.  It  would  be  Ideal. 
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Thf  ,heaVy  gloves  (mi^ens)  were  w  urn  but  were  generally  much  too  small. 

This  final  layer  of  hand  cover  must  be  fitted  large.  The  mittens  lasted  quite  well 
considering  the  use  they  received.  One  might  predict,  however,  that  each  man 
would  use  two  pairs  during  the  year  and  eave  little  else  but  the  fur  for  the  next 
group.  The  palms  gave  out  first  and,  once  gone,  made  the  rest  of  the  mitten  almost 
useless.  If  the  leather  palms  could  be  made  stronger,  the  life  of  the  mittens  would 
be  greatly  increased.  The  flexibility  of  the  hand,  however,  must  not  be  decreased 
any  further.  These  mittens  were  a  most  convenient  item.  The  long  wristlet  was 
most  important  in  keeping  snow  out  of  the  inner  layers,  and  the  straps  were  an 
important  feature  during  working  periods  when  the  gloves  were  continually  being 
removed  for  finer  work.  Once  again,  this  item  above  all  others  must  be  properly 
fitted.  The  largest  mitten  should  feel  just  a  little  loose  when  two  pair  of  smaller 
gloves  are  wom  within  It.  This  is  most  Important. 

Footwear 

The  Indoor  shoe  is  the  only  notable  deficiency.  It  should  be  warm  but  easily 
dried,  sturdy,  and  rough-soled.  A  flat  smooth  sole  is  dangerously  slippery  on  the 
light  powdery  snow  which  covers  the  ice  floor  of  the  tunnels.  The  decks  were  gen¬ 
erally  close  to  the  freezing  point,  and  the  tunnels  between  buildings  were  usually 
in  the  -50' s.  The  indoor  shoe  therefore  had  to  be  warm  and  yet  not  so  warm  that 
prolonged  wear  would  make  the  feet  perspire.  With  various  combinations  of  socks, 
this  problem  could  be  solved. 

The  ski  boot  had  the  advantage  that  It  would  dry  easily  overnight  and  when 
used  with  two  sets  of  socks  in  rotation,  proved  to  be  very  comfortable.  The  dis¬ 
advantage  is  the  nuisance  of  lacing.  The  flight  boot  which  the  I  GY  personnel  had 
was  perhaps  the  most  comfortable,  but  the  fleece  inside  tended  to  retain  moisture 
throughout  the  night.  This  was  solved  by  placing  small  bags  of  silica-gel  in  boots 
overnight. 

Both  the  Army  soled  mukluk  and  the  Army  white  thermal  boot  were  widely 
used,  being  worn  by  nearly  all  men  for  outside  work.  Both  kept  the  feet  sufficiently 
warm  when  properly  wom,  though  at  extreme  temperatures  (-80  F  and  below)  endur¬ 
ance  was  generally  limited  to  two  or  three  hours,  after  which,  even  when  engaged 
in  moderate  physical  activity,  feet  began  to  get  thoroughly  chilled.  In  both  items, 
the  rubber  itself  became  as  hard  as  cast  iron  at  temperatures  below  -40  F.  This 
proved  less  of  a  problem  with  the  mukluk,  as  the  upper  portions  are  of  cotton  duck, 
while  the  stiffening  of  the  rubber  in  the  thermal  boots  sometimes  caused  chafing  of 
the  leg.  The  mukluks,  in  coldest  weather,  were  wom  with  two  pair  of  felt  insoles, 
one  pair  of  cushion-soled  socks,  and  two  or  three  pair  of  ski  socks,  plus  the  felt 
sock.  Under  similar  conditions,  heavy  socks  were  also  worn  with  the  thermal  boots 
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Instead  of  the  normal  one  pair  of  cushion-soled  socks,  as  at  very  low  temperatures 
the  frost  line  moved  inside  the  boot.  The  smooth-soled  mukluk  was  unsatisfactory 
around  the  base  because  of  the  slippery  surfaces. 

Felt  boots,  though  wom  on  occasion  by  a  few  men,  were  generally  unsuited 
for  use  at  the  Pole,  as  they  provided  adequate  warmth  only  at  temperatures  above 
about  -40  F.  The  sole  of  the  felt  boot  was  also  extremely  slippery  on  hard-packed, 
glazed  snow  surfaces. 

Socks 


The  two  main  types  of  socks  at  hand  were  the  cushion-soled  ankle-length 
and  the  ski  sock.  The  former  proved  very  satisfactory,  warm  and  tough,  and  Is 
to  be  highly  recommended.  The  bulkier  ski  sock  also  proved  Indispensable,  and 
It  Is  only  suggested  that  the  woolen  socks  be  fitted  somewhat  larger  since  they  shrink 
In  laundering.  Socks  were  usually  worn  in  pairs,  the  Inner  cushion-soled  and  the 
outer  ski  sock;  they  were  even  wom  Indoors,  depending  on  the  type  of  footwear 
used. 

Shirts 


Although  the  woolen  shirt  Is  recommended  for  outdoor  dress,  a  lighter  shirt 
Is  indicated  for  everyday  wear.  The  wool  Is  generally  too  warm  to  be  worn  indoors 
over  long  woolen  underwear.  The  flannel  shirts  which  the  men  brought  with  them 
were  most  popular,  not  only  because  of  their  weight,  but  also  because  of  their 
color.  The  woolen  shirts  were  warm  and  durable,  but  had  the  most  inconvenient 
aspect  of  having  shlrttails  which  were  far  too  short. 

Sweaters 

Sweaters  were  satisfactory  in  all  respects.  The  turtleneck  sweater  appeared  to 
be  the  warmest  and  most  convenient.  The  V-neck  had  no  real  advantages,  and  the 
buttons  were  only  a  nuisance. 

Parkas 


Of  the  two  types  of  parkas  available,  the  Army  issue  was  by  far  superior.  The 
Navy  clothing  became  stiff  and  hard  to  manage  in  the  -50  F  to  -60  F  range,  and 
although  very  warm,  was  generally  too  bulky.  The  Army  issue  was  found  satisfactory 
in  warmth  in  the  -80  F  to  -90  F  range,  especially  when  supplemented  with  the  Byrd 
Cloth  windbreakers.  The  down  parkas  of  the  IGY  were  warmer  around  the  body  and 
had  a  more  adequate  ruff,  but  suffered  from  easy  tearing  of  the  outer  cloth.  The 
Army  parkas  seemed  extremely  durable,  and  there  is  no  need  for  improvement  in  their 
design  so  far  as  convenience  Is  concerned. 
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Wlndbreakers 


The  Byrd  Cloth  wlndbreakers  were  a  tremendous  asset.  For  unit  weight,  they 
probably  gave  more  warmth  than  any  other  Item;  and  although  the  wind  did  not 
achieve  the  force  at  the  South  Pole  that  It  did  at  coastal  stations,  the  effects  were 
still  felt.  At  -90  F  even  a  slight  breeze  makes  a  world  of  difference,  so  that  wind- 
breakers  are  vital.  They  proved  to  stand  considerable  wear  and  tear. 

Trousers 

The  Navy  heavy-duty  trousers  become  stiff  and  hard  to  manage  below  -50  F. 

In  general,  the  Army  clothing  proved  entirely  satisfactory.  The  part  of  the  clothing 
which  first  showed  wear  and  tear  was  the  knees  of  the  trousers,  which  took  a  beating 
during  the  construction  period.  Perhaps  reinforcement  In  this  area  would  be  advisable. 
The  woolen  trousers  were  generally  satisfactory,  warm  and  durable.  However,  a 
number  of  the  men  preferred  to  wear  khakis,  which,  although  less  warm,  could  be 
laundered.  Cleaning  fluid  Is  therefore  recommended  for  laundering  of  woolens. 

Facial  Protection 

Because  all  the  personnel  suffered  regularly  from  minor  frostbite  of  the  face. 

It  appears  that  face  masks  are  Important.  There  will  always  be  a  certain  proportion 
of  men  who  will  not  cover  their  face  no  matter  how  good  the  covering  provided. 

On  the  other  hand,  this  Item  should  be  available.  The  Issue  on  hand  during  Deep 
Freeze  II  was  not  satisfactory.  The  masks  tended  to  become  frozen  to  the  beard; 
they  slipped  about  over  the  face  so  that  vision  was  Intermittently  disturbed;  they 
were  Impossible  to  wear  with  glasses  (because  of  the  instantaneous  fogging);  and 
they  soon  became  foul  with  mucus  dripping  from  the  nose.  If  an  adequate  parka 
hood  Is  worn,  the  face  mask  Is  not  required,  though  minor  frostbite  of  the  nose  may 
be  more  prevalent  when  masks  are  not  worn. 

Sunglasses 

The  "Ray-Ban"  glasses  were  found  by  most  to  be  very  satisfactory.  Points  In 
their  favor  were  the  wide  coverage  of  vision,  the  lighter  central  band,  and  the 
convenient  belt  case.  The  metal  rims  were  a  disadvantage  and  caused  frostbite  at 
the  contact  point  with  the  cheek.  This  disadvantage  was  remedied  by  narrow  strips 
of  adhesive  tape  over  the  rims.  In  one  case,  the  glasses  appeared  to  give  a  false 
perspective.  This  complaint  was  not  experienced  by  others.  In  general,  these 
glasses  were  good,  especially  for  those  needing  prescription  glasses. 
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that  thehl™  •  (N"2)  weje  used  exclusively  by  three  or  four  men  who  claimed 

that  the  convenience  of  having  glasses  pinned  to  one1  s  cap  ready  for  use  at  any 

time  made  these  goggles  the  best.  The  field  of  view  Is  definitely  limited,  however 
the  othen.90"  65  ^  ^  ^  M  faCe  °n  aM  sldes  fend  fo  fo9  as  readily  as 

tl  The  7ai°rify  ?/  the  men  chose  the  American  Polaroid  glasses  for  daily  use. 

ionedareThemp ^  ^  f°99i"9 *ar,  the  other"  7en- 

oned.  The  plastic  frames,  however,  have  a  tendency  to  disintegrate,  and  It 

hectic6  Ze1  5at;hf  W6ar  and  t6ar  °n  9lasses  Is  far  above  normal  during  the 

Jheir  tW°[k  T  ldS  °!  ^  aLntarcHc  summer-  The  above-mentioned  goggles  with 
their  simple  headband  are  the  best  suited  to  these  conditions. 

-i.  'Vu!  feafUr6S  °f  fQCh  °f  th6Se  9,aSS6S  Were  ^mbined  Into  one  Item,  the 

edalnam  9Th  ^  Vn  u°  T/u  "  "J*  ^  Ray_Ban  lenS6S  buf  wifh  a  material  for 
edging.  The  outfit  should  be  made  to  clip  to  the  cap  for  protection  and  easy  reach. 

Headwear 

The  field  cap  with  the  pile  lining  was  entirely  satisfactory  If  properly  fitted 
t  was  found  warm  light  and  durable,  and  the  following  comments  are  not  so  much 
n  criticism  as  ,ust  food  for  thought,  in  cold  weather  the  parka  hood  Is  ample  cover- 

lever  tot  ^  T"  and  VlSOr  tends  f°  9ef  in  fhe  Way  of  fhe  ruff'  «*»ng as  a 

nto  a  ,  U  YZ  Z  'J*  W°Uld  be  P°Ss5ble  f°  GXtend  the  back  <>f  the  cap 

arrann  m  fh°°dJh  C.H  W°U ^  COVef  shoulders  and  back  of  the  neck.  Such  an 
rrangement  would  make  a  scarf  unnecessary  and  would  be  most  appreciated  by  those 

digging  in  snow  mines  where  cold  snow  down  the  back  of  the  neck  is  an  unpleasant 
a  venture.  If  the  goggle  were  adopted  in  preference  to  the  spectacle  type^f  sun- 
g  sses,  some  clip  or  snap  device  should  be  built  into  the  cap  to  hold  the  goggle 


Underwear 

It  Is  recommended  that  personnel  be  advised  to  bring  ample  supplies  of  shorts 
and  tops  before  their  departure  or  that  these  Items  be  made  available  h  ship's  store 

Two  types  of  long  underwear  were  available,  the  woolens  and  waffle-weave 
Both  were  satisfactory,  although  the  latter  proved  to  be  somewhat  warmer  and  less 

advarit  VTZ  Very  dur.able-  The  waffle-weave  type  had  the  unfortunate  dis- 
dvantage  that  the  waist  size,  if  originally  wrong,  could  not  be  readily  corrected 

hough  is  true  that  clothing  is  warmer  if  oversized,  this  principle  should  not 
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apply  to  underwear.  There  are  few  occasions  so  unpleasant  as  when  one  gets  fully 
dressed  and  a  hundred  yards  from  the  station  only  to  feel  the  Innermost  layer  slip 
away  toward  the  knees.  With  the  woolen  underwear,  this  was  not  the  problem.  On 

the  contrary,  shrinkage  sometimes  occurred  to  such  an  extent  that  the  articles 
became  unusable. 

Nightwear 

The  Pa!amas  were,  if  anything,  too  warm  for  comfort  in  the  well-heated 
buildings.  Simple  cotton  pajamas  might  be  of  more  use,  though  the  men  tend  to 
have  individual  preferences  which  are  Impossible  to  satisfy  throughout.  The  robes 
were  in  general  little  used,  although  they  seemed  adequate  In  all  respects.  The 
slippers  were  most  appreciated  and  In  one  case  were  worn  as  the  standard  shoe 

through  the  day.  They  were  warm  but  the  sole  tended  to  disintegrate  if  worn 
regularly. 

Recommendations 

In  general,  the  clothing  was  good.  If  it  was  found  that  one  was  cold  when - 

the  temperature  was  -98  F,  It  was  generally  the  fault  of  the  wearer  not  the  clothing 
The  few  recommendations  are  relatively  minor  ones,  but  I  would  like  to  suggest  the 
vest  as  an  article  which  would  find  considerable  use.  Those  who  had  them  were 
quite  enthusiastic.  I  would  recommend  dropping  the  Navy  foul-weather  clothing 

from  the  South  Pole  clothing  list  completely.  It  found  little  or  no  use  durinq  our 
stay. 


The  following  comments  are  set  forth  with  respect  to  specific  items  of  clothing, 
and  Include  comments  based  on  field  use  under  extreme  conditions,  and  recommen¬ 
dations  for  improvement  based  on  this  experience. 

Parka,  Army,  with  liner:  Excel  lent  cold  weather.  Need  for  additional 
pockets.  Hood  generally  unsatisfactory,  as  is  too  small.  Should  be  enlarged  to 
extend  further  out  in  front  of  face  for  greater  protection  against  wind,  and  be 
deepened  to  allow  more  room  for  other  head  gear  underneath. 

Field  jacket,  with  liner;  Excellent  under  all  but  coldest  conditions.  See 
above  for  comments  on  hood. 

Pants,  field,  with  liner:  Excellent  all  conditions.  In  combination  with  parka 
and  liner,  provides  adequate  protection  when  worn  over  waffle-knit  underwear, 
flannel  pants,  shirt,  and  sweater,  under  all  conditions  experienced  as  long  as  wearer 
Is  moderately  active. 


205 


Underwear,  waffle-knit  (Navy):  Generally  excellent.  Buttons  should  be 
sewn  on  more  securely  and  buttonholes  reinforced. 

Shirt,  Army  OD:  Shirttalls  too  short,  sleeves  too  short,  and  cuffs  too  small 
to  allow  easy  buttoning  without  constriction. 

Pants,  Army,  OD:  Very  good. 

Mukluk,  cotton  duck,  rubber-soled  (Army):  Excellent  under  all  conditions 
of  dry  cold;  sole  has  good  traction,  but  rubber  will  crack  under  extreme  conditions 
(about  -80  F  and  below).  Some  increase  in  height,  about  2  Inches,  would  allow 
top  of  mukluk  to  be  more  surely  tied  over  bottom  of  pant  leg.  Two  pairs  should  be 
provided  each  man,  with  25  percent  spares. 

Thermal  boots,  white  experimental  (Army):  Generally  excellent.  Rubber 
becomes  solid  at  low  (-80  F)  temperatures,  insulation  should  be  increased  for  use 
under  such  conditions. 

Flight  boots,  fleece-lined:  Excellent  for  indoor  wear  and  brief  periods  of 
outdoor  wear.  Leather  uppers  cracked  badly;  these  should  be  made  of  dry-tanned 
leather.  Rubber  also  cracked  at  low  temperatures.  Two  pairs  should  be  provided 
each  man. 

Sunglasses:  Both  plastic-framed  sunglasses  and  ski  goggles  were  used  at  the 
Pole,  with  the  former  proving  the  more  popular.  As  they  are  relatively  easily 
broken,  each  man  should  be  Issued  a  minimum  of  four  pairs  of  sunglasses.  Metal¬ 
framed  glasses  should  never  be  used;  some  were,  and  resulted  in  second-degree 
frostbite  of  both  cheeks  of  the  wearer,  where  the  frame  came  in  contact  with  the 
skin. 

P' _ 

Hallett 

Everyone  received  four  seabags  of  winter  clothing,  two  regular  and  two 
duplicates.  Many  complained  because  items  of  clothing  they  received  were  either 
too  small  or  too  large.  Light  clothing  was  used  most  of  the  time.  A  larger  quantity 
of  light  clothing  Is  necessary  at  this  station.  Heavier  clothing  was  worn  whenever 
it  was  required  to  stay  out  in  the  cold  for  several  hours  at  a  time  and  during  storms. 

Face  masks  were  seldom  needed  at  this  station.  However,  goggles  were  worn 
during  strong  winds  and  snowstorms  to  protect  the  eyes  from  blowing  snow  and  gravel. 
These  could  be  worn  for  only  a  few  minutes,  after  which  they  frosted  and  made  it 
difficult  to  see. 
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ofTe  ^  COrr'ed  ‘,IOn9  ““  * - "  -»*«•  -  AS 

Leather  boots  were  worn  most  of  the  time.  Some  wor«  fltokt  I _ *  u. 

to  leather  boots,  but  were  seldom  worn  because  they  would  dmn  dr  »■  i 

and  penquln  feces  Into  the  buildings.  X  9  9faVel'  SnOW' 

Wilkes 

The  c  loth  In  g  proved  reasonably  adequate  for  the  most  part  but  was  not  In 
adequate  supply  In  all  cases.  There  was  a  wide  variety  of  clothlnn  „vnM  M  d 
considerable  vcrloHon  ,he  choice  of 

Temperatures  at  Wilkes  Station  were  comparatively  mild.  In  work  about  the 

ZC^tMltrinon,otar9enerally  ^  W°rk'  W°re  *e  w^hable 

.•  X  r  n  9reens/  usually  with  long  underwear  and  "boondocker" 

o™ IoPPM  d\  CUshIL°n_Soled  and/°r  w°°l  socks.  The  thermal  boot  was 

use  aboT  X  y  S°me  Wh°f  Wefe  oufdoors  «  9reat  deal.  The  parka  saw  little 

use  about  camp  some  men  preferring  the  Army  coat,  while  others  stuck  to  sweater 

and  Navy  jacket.  The  brown  shell  leather  glove  was  most  popular,  but  wore  out 
quickly  and  was  replaced  by  the  shell  leather  mitten  or  light  gauntlet,  three-finger 

most  h!5Y  ^T1  ^'l9  W!r\N?r  fIeldwork  fou"d  *e  Army  parka  adequate,  but 
most  had  personally  purchased  down  Jackets  (Eddie  Bauer  Outfitters,  Seattle  Wash  ) 

which  were  lighter,  warmer,  and  generally  more  comfortable,  tho^h  no  t^turdy  0' 

^fh  wlndiZTa  a  k  dT"7  °r  dIrty  WOrk-  During  fhe  SUmmer  -oson  a  sweated 
Armv^k^^  an0rak,an,d  USerS,  W6re  Preferred*  During  the  warmer  months  the 
Army  ski  boot  was  used  almost  exclusively  for  excursions  away  from  camp  until 

^qhtTeLd  b^o  f  WQter  made  7*7**  f°0t  96ar  h  form  °f  ov«hoes  on  light¬ 
weight  thermal  boots  necessary.  For  Icecap  travel  In  winter  the  mukluk  and  felt 

boo  were  preferred,  though  the  heavy  thermal  boot  was  worn  occasionally 
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Handwear 


Cotton  and  nylon  contact  gloves  were  used  Infremif>nHw  ju  t. 
preferred  to  keep  their  hands  In  well-l„sulareTm,;^rpTelyr;brwlfPhr„d 

mmens^galn"  '  cToT^'^  Camera  or  ^eodollte  quickly  and  return  hands  t  the 
mittens  again.  Gloves  were  more  practical  than  mittens  most  of  the  time  On  L 

trail,  mittens  were  sometimes  preferred.  Privately  suddI led  cnft  t  u*  ’  °  ™ 

gloves  were  somewhat  warmer  and  were  used^ Wv  bv  at  m™  " the  Vlu”' 

ecy.er  ®love  "as  preferred  by  Navy  personnel  because  of  Its  flexibility  'but  wa 

^au  d°h  e;  ^  lhel|-|”ther  ^  wtth  knit  liner,  were  by  far  the  btt  all- 

-he  dn,ffe“aTb:;wttbetrab|Uet  '£  i  STOWE'S.  IZcTlI  “** 
were  not  Issued  these,  so  preferred  the  shel'l-leX, ^kl  mitlt'^e^  "7 

(with  ir  wifh  i:QS  T"?  LS  fhe  heaVy  Army  g,OVe*  Rubber  dishwashing  gloves 

a H-.trtixtisscjr °n  fin9ers  - 

Footwear 

-ggedl^^ 

but  no,  outside  of  it,  because  Its  smooth  sale  lacked  hactZ  on  lw  ,  wLlt 
warm,  and  not  waterproof.  The  thermal  boot  was  felt  to  be  safe  fa,  '  ? 

met  in  this  area  but  was  too  warm  In  above  '^Zg' ^ 

appS, ad'!,!.  W°S  Nonetheless,  this  is  an  excellent  and  much- 


On  one  occasion  when  a  man  had  to  walk  20  miles  on  the  icecap  in  -9*5  F 
wea  her,  he  boo,  left  his  foot  raw;  bu,  the  canvas-topped  mukjuk  vZ  by  ,h! 
civilian  also  making  the  trip  did  the  same  thing  and  was  not  as  warm  Th^  ■  m 

;eord  re°i;rd  ,he  ,hermal  b°°*  °-d 

The  lightweight  experimental  thermal  boot  was  perfect  for  ..l  i 

no,  warm  enough  far  the  Icecap.  Like  the  heavy  theTa,  \  Z,  thZZ  “* 
even  after  immersion  and  filling  with  Ice  water.  They  were  aood  for 1  t  ?  ^ 

range  of  about  -10  F  to  20  F.  Far  temperatures abZ  ^Tfl^shaes  wlth^bh 
overshoes  or  Army  ski  boots  were  usually  worn.  For  inside  wear  field  shoes,  skfboots 


208 


and  fltgh.  boots  were  worn.  Not  enough  flight  boots  were  Issued  so  that  each  man 
could  be  given  a  pair,  and  as  they  proved  to  be  a  very  comfortable  and  practical 
p  ece  of  Indoor-outdoor  footwear  It  Is  believed  that  they  should  be  Included  In  the 
clothing  Issued  to  each  man.  Several  men  wore  out  one  pair  of  ski  boots  and  two 
pairs  of  field  shoes  before  the  year  was  over  and  were  forced  to  wear  shoes  with 
holes  In  them  as  a  result. 


The  most  widely  used  boot  for  excursions  near  the  camp  area  was  the  ski  boot, 
which  had  the  rubber  lugs  necessary  for  effective  traction  on  the  hard-packed  snow 
of  this  region.  This  boot  had  the  disadvantages  of  excesstve  weight,  lack  of  Insula¬ 
tion,  and  tendency  to  leak.  Two  men  had  lug-soled,  mountaineering  boots,  which 
were  superior.  One  of  these  had  thin  sponge-plastic  Insulation  and  would  seem  to 
be  close  to  the  Ideal  boot  for  this  area.  The  felt  boot  and  mukluk  were  the  warmest 
and  most  comfortable  boot  for  Icecap  temperatures.  The  glaciologists  each  wore 
out  a  pair  of  these  during  the  year  and  would  have  preferred  two  pairs.  Felt  boots 
were  tried  also  but  were  good  only  In  dry  calm  weather. 

The  one  area  where  a  better  article  would  be  particularly  valuable  would  be 
that  of  the  all-around  boot  for  hard  snow  and  rock  use.  A  slightly  higher  top, 
lighter  lug  sole,  more  waterproofed,  and  preferably  lightly  Insulated  boot  would 
fill  the  bill. 

Socks 


The  cushion-soled  sock  was  excellent  for  use  with  thermal  boots  or  with 
boondockers"  about  camp.  Ski  boots  were  usually  worn  with  one  or  two  pairs  of 
wool  socks  over  cush Ion-soled  socks.  The  felt  boots  and  mukluks  were  worn  with 
cush Ion-soled  socks,  one  or  two  pairs  of  wool  socks,  and  IGY-supplIed  felt  socks. 
All  these  combinations  were  adequate  for  their  purpose.  Two  men  with  Norwegian 
and  Canadian  natural-wool  socks  expressed  preference  for  these. 

Shirts 


The  light  OD  cotton  shirt,  while  not  warm,  was  washable  and  preferred  by 
most  working  enlisted  men.  The  Army  wool  shirt  was  preferred  by  many  civilians, 
some  wearing  the  tails  tucked  In  and  some  wearing  the  tails  out  because  of  prefer¬ 
ence  or  shrinkage.  Some  of  the  civilians  brought  their  own  wool  shirts,  and  the 
majority  preferred  IGY-supplIed  khakis  during  the  warmer  months. 
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Sweaters 


Both  high-necked  and  V-necked  sweaters  were  adequate  and  worn  by  some 
over  light  undershirts  In  place  of  shirts.  Somewhat  better  were  Norwegian,  natural- 
wool  sweaters  supplied  by  two  men. 

Coats  and  Parkas 

The  Navy  Jacket  used  with  sweater  or  wool  shirt  was  adequate  during  most  of 
ti/j01"  a^°ut  CCTnP*  The  Army  coat  with  liner  was  adequate  and  durable  and 
with  detachable  hood  could  be  used  even  In  blizzards.  The  Army  parka  was  warmer 
and  provided  more  protection  from  blizzards,  though  It  was  slightly  more  cumbersome. 
The  Army  field  jacket  and  outer  parka  were  the  most  commonly  worn  upper  garments. 
They  were  fairly  durable  and  although  very  heavy  were  reasonably  comfortable. 

Short  jackets  In  general  were  unsatisfactory.  The  down  jackets  were  much  lighter, 
more  comfortable,  and  warmer,  though  less  wlndproof.  The  experimental  vapor- 
barrier  coats,  like  the  trousers,  were  too  heavy  and  cumbersome,  and  were  subject 
to  stiffening.  The  most  popular  trail  garments  during  all  except  the  coldest  months 
were  the  colored  wlndbreaker  anoraks,  which  could  be  worn  over  a  sweater  or  wool 
shirt  and  taken  off  and  rolled  Into  a  light  bundle  for  stowage  If  the  wearer  became 
too  warm.  Two  men  brought  reindeer-skin  and  cormorant  feather  Eskimo  parkas, 
respectively,  but  these  were  too  warm  and  inconvenient  for  much  use. 

Trousers 

Here,  again,  the  washable  OD  cotton  was  preferred  by  most  enlisted  men. 

The  civilians  preferred  khakis  for  use  about  the  base  during  warmer  months  and 
used  the  Army  outer,  wlndproof  trouser  or  wool  trouser  (though  this  Item  could  not 
be  washed  without  shrinkage)  during  the  winter  months.  The  Arniy  field  pants  and 
outer  wind  pants  were  both  worn  a  good  deal  and  were  fairly  satisfactory.  The 
slits  to  allow  access  to  Inner  clothing  leaked  snow  considerably  during  blizzards  as 
did  the  pockets.  Those  who  had  down-insulated  pants  considered  them  excellent 
for  use  at  temperatures  below  zero  on  the  cap.  The  experimental  vapor-barrier 
trouser  was  found  too  cumbersome,  heavy,  and  stiff  to  be  used  pleasantly,  with 
marked  stiffening  below  -45  F. 

Headwear 

For  headwear  the  Army  hood  with  fur  ruff,  the  Army  pile  field  cap,  and  the 
Navy  nylon  fleece-lined  cap  were  the  most  commonly  worn  In  colder  weather. 

Hoods  were  more  comfortable  than  caps  and  were  worn  quite  a  bit.  The  Army  pile- 
lined  cap  was  quite  adequate  for  all  purposes,  though  Inconvenient  to  wear  Inside 
parkas.  The  balaclava  helmet  was  preferred  for  this  application  In  winter  and  many 
used  It  with  the  anorak  for  all  except  the  bitterest  weather. 
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Underwear 


Both  the  Navy  and  the  Army  types  of  underwear  were  worn  and  opinions 
differed  widely  as  to  which  was  superior.  In  general,  if  a  man  did  not  mind  having 
wool  next  to  his  skin  he  would  prefer  the  Army  type.  Regular  short  underwear  was 
worn  under  the  longs  by  most  of  the  men.  During  December  and  January  the  use  of 
long  underwear  was  discontinued  by  most  of  the  men.  One  civilian  supplied  his 
own  long  drawers  with  a  slit  seat  which  he  found  more  convenient.  Those  who  had 
Norwegian  "string"  undershirts  preferred  these  to  all  others. 

Ellsworth 


The  clothing  supplied  was  considered  adequate.  The  following  improvements 
are  suggested:  Navy  cold-weather  clothing  should  be  eliminated  and  replaced  by 
Army  gear.  The  length  of  the  Army  flannel  shirt  should  be  Increased  to  enable  the 
wearer  to  keep  It  inside  his  trousers.  Some  type  of  easily  cleaned  coverall  should 
be  included  in  the  gear  for  drivers  and  mechanics  to  protect  their  cold-weather 
clothing  from  grease. 


MEDICAL  HISTORY 
McMurdo 
Medical  Personnel 

Deep  Freeze  I.  On  20  December  1955  a  party  of  approximately  30  officers 
and  men  from  U.S.  Naval  Mobile  Construction  Battalion  (Special)  Detachment 
One  and  the  staff  of  the  Task  Force  Forty-three  went  ashore  at  Hut  Point,  Ross  Island, 
McMurdo  Sound,  Antarctica,  as  the  first  step  in  the  establishment  of  the  U.S.  Naval 
Air  Facility.  Medical  personnel  consisted  initially  of  two  medical  officers  and  a 
hospital  corpsman.  A  second  corpsman  joined  the  shore  party  late  in  January.  A 
complete  and  adequate  field  kit  for  the  advance  party  had  been  packed  at  Davisville, 
Rhode  Island,  but  did  not  accompany  the  landing  party. 

Except  for  the  period  22  December  to  25  December  1955,  the  medical  party 
ashore  had  constant  access  to  one  or  more  of  the  ships  of  the  task  force.  The  dis¬ 
tance  from  the  ships  to  the  camp  across  the  frozen  sea  Ice  decreased  from  60  to 
5  miles  as  ice  breaking  progressed.  Except  for  a  few  days  of  bad  weather,  transpor¬ 
tation  by  helicopter,  weasel,  or  tractor  trains  was  readily  available  for  the 
evacuation  of  patients  and  the  movement  of  supplies.  After  30  December  1955, 


patients  requiring  bed  care  were  evacuated  to  the  various  ships.  Professional 
consultation  with  medical  and  dental  officers  of  the  ships  and  with  the  Senior  Task 
Force  medical  officer  was  always  available.  Cooperation  of  the  ships'  medical  staffs 
In  these  support  activities  was  excellent. 

Medical  personnel  wintering  over  consisted  of  a  medical  officer,  a  dental 
officer,  and  two  hospital  corpsmen.  There  were  many  dental  complaints  and  the 

presence  of  a  dental  officer  was  very  Important  to  the  health,  efficiency  and  morale 
of  the  camp. 

The  professional  specialty  of  the  medical  officer  was  Internal  medicine  and 
his  only  surgical  and  orthopedic  experience  was  a  three-month  training  period  at  1 
the  U.S.  Naval  Hospital,  Bethesda,  Maryland,  prior  to  the  departure  of  the  bat¬ 
talion  from  the  CONUS.  One  corpsman  was  a  neuropsychiatric  technician;  the 
other  had  no  special  rating.  Medical  personnel  were  limited,  therefore.  In  surgical 
experience. 

The  time  of  the  medical  officer  was  devoted  exclusively  to  the  sick  bay  and 
related  medical  activities.  The  corpsmen  were  called  upon,  however,  to  assist  In 
nonmedical  work  about  the  camp  when  their  medical  duties  permitted.  It  Is  con¬ 
sidered  that  for  a  camp  with  a  population  of  over  50,  two  corpsmen  are  necessary, 
for  there  are  numerous  occasions  In  which  two  will  be  needed  for  procedures  In 
sick  bay  and  to  attend  to  seriously  III  patients.  Much  of  the  time,  however,  medical 
duties  will  be  light,  and  corpsmen  should  expect  to  be  employed  at  Important  non¬ 
medical  tasks. 

Deep  Freeze  11.  On  16  October  1956  the  first  aircraft  of  the  season  arrived 
at  McMurdo  Sound  from  New  Zealand,  terminating  the  period  of  Isolation.  The 
camp  population  Increased  rapidly  and  messing,  housing,  and  sanitary  facilities 
were  taxed  to  the  limit.  The  population  was  about  360  at  the  maximum  and  remained 
steadily  over  280  throughout  the  summer. 

During  the  month  of  October  1956  all  but  one  hospital  corpsmen  at  McMurdo 
were  Incapacitated  for  three  to  six  days  each.  Chronic  fatigue  Increased  the  sus- 
ceptablllty  of  medical  personnel,  as  well  as  others,  to  the  numerous  upper  respiratory 
Infections  that  spread  through  camp. 

With  the  first  plane  In  October,  a  VX-6  flight  surgeon  arrived  at  the  base. 

He  participated  full  time  In  medical  activities  throughout  the  summer.  One  of  the 
wintering-over  corpsman  accompanied  the  party  to  the  Beardmore  Auxiliary  Air  Base 
and  another  accompanied  the  construction  party  to  the  South  Pole.  Since  air 
evacuation  would  be  available  from  these  outposts,  the  corpsmen  were  equipped 
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only  with  first-aid  materials.  With  the  deployment  of  the  wintering  corpsmen,  their 
places  at  McMurdo  were  taken  by  three  VX-6  corpsmen.  The  presence  of  these  men 
provided  adequate  coverage  during  the  summer,  and  without  them  the  medical  depart¬ 
ment  would  have  functioned  much  less  efficiently. 

The  frequent  flights  between  New  Zealand  and  McMurdo  Sound  during  most  of 
the  summer  made  possible  the  evacuation  of  seriously  III  or  Injured  personnel.  This 
was  a  great  aid  In  the  proper  management  of  casualties.  Eight  persons  with  acute 
conditions  were  evacuated  by  this  means.  On  two  occasions  an  Air  Force  medical 
officer  was  flown  in  to  attend  evacuees. 

The  wintering-over  medical  staff  for  Deep  Freeze  II  originally  consisted  of  a 
flight  surgeon  and  one,  well  trained,  second-class  hospital  corpsman,  who  was  an 
operating-noom  technician.  Because  of  the  high  Incidence  of  sickness  during  the 
summer,  an  additional  corpsman  from  VX-6  agreed  to  winter  over.  During  the 
entire  winter  corpsman  help  was  at  a  premium  because  of  heavy  sick  lists  and  the 
Incapacitation  of  one  corpsman  during  part  of  the  winter  with  a  leg  Injury.  Both 
corpsmen,  averaged  twelve  hours  duty  per  day  for  seven  days  a  week,  and  In  some 
Instances  worked  as  many  as  twenty-seven  hours  continuously.  Following  the  helio¬ 
copter  crash  In  July  1957  three  additional  men,  all  nonmedical  ratings,  were  chosen 
to  work  In  sick  bay  to  help  with  routine  work.  Also  at  this  time  sick  bay  was  expanded 
to  Include  the  entire  building  known  as  Dufek  Hall.  McMurdo  was  thus  essentially 
converted  from  a  minor  dispensary,  with  limited  space.  Into  a  full-time  understaffed 
hospital. 

Conclusions.  During  the  summer  air  operations  it  Is  imperative  that  McMurdo 
have  at  least  four  hospital  corpsmen  and  preferably  an  additional  flight  surgeon. 

Two  of  these  corpsmen  are  needed  on  a  twenty-four  hour  basis  at  the  runway.  A 
minimum  of  one  corpsman  per  twelve-hour  shift  Is  required  for  the  routine  function¬ 
ing  of  the  sick  bay.  If  hospital  corpsmen  are  required  for  explorations  and  expeditions, 
such  help  should  be  provided  In  addition  to  the  above.  Further,  one  senior  corpsman 
should  be  kept  In  New  Zealand  during  the  summer  to  facilitate  the  handling  of 
evacuated  personnel. 

Health  Problems 

Accidents  were  the  greatest  health  problem  during  the  winter  of  Deep  Freeze  I. 
Except  for  fractures  and  one  severe  Instance  of  carbon  monoxide  poisoning  of  a  man 
traveling  in  a  weasel,  these  were  minor.  It  Is  notable  that  no  particular  health 
problems  were  found  which  could  be  attributed  either  to  cold  climate  or  to  Isolation. 
The  introduction  of  Infectious  disease  by  the  transient  summer  personnel,  the  hazards 
of  flying,  and  the  dangers  of  ship  off-loading  on  deteriorating  bay  ice  presented  the 
greatest  medical  problems  during  the  summer  months.  Of  these,  aircraft  accidents 
were  most  disastrous.  During  air  operations,  a  corpsman  was  on  duty  at  the  airstrip. 
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Incidence  of  Illness.  It  was  anticipated  that  the  end  of  the  period  of  isolation 
ou  result  in  a  large  increase  of  the  incidence  of  infectious  disease  in  the  camp. 
This  was  abundantly  true  in  the  case  of  respiratory  infections.  In  the  four  weeks 
subsequent  to  the  arrival  of  the  first  plane,  an  estimated  75  percent  of  the  250  people 
at  camp  developed  acute  respiratory  disease.  The  pattern  was  fairly  characteristic, 
bore  throat  and/or  coryza  were  the  first  symptoms,  followed  in  three  or  four  days 
by  bronchitis  and  cough.  The  cough  usually  subsided  in  ten  days  to  two  weeks,  but 
m  many  cases  persisted  for  several  weeks.  At  first,  fever  was  unusual,  and  the  incl- 
dence  of  apparent  bacterial  secondary  Infection  -  otitis,  sinusitis,  tonsillitis,  or 
pharyngitis  was  low.  As  the  summer  progressed,  however,  these  complications 
ncrease  in  frequency.  It  is  interesting  that  summer  personnel  as  well  as  the  win¬ 
ering  group  were  widely  affected  by  respiratory  disease,  suggesting  the  presence  of 
Infect  ous  organisms,  immunity  to  which  was  low  in  all  Americans.  An  obvious 
possible  source  of  such  would  be  New  Zealand,  through  the  incoming  personnel. 

The  overcrowded  condition  of  the  camp  during  the  summer  Is  probably  responsible 
or  the  very  high  incidence  of  respiratory  infection.  That  outbreaks  of  more  serious 
Illness  spread  by  respiratory  passage  did  not  occur  is  probably  purely  fortuitous. 

With  the  inadequate  galley  space  and  sanitary  facilities  during  the  summer,  it  is 
a  so  only  luck  that  serious  gastro-intestinal  disease  did  not  appear.  The  last  plane 
departed  24  February,  and  the  last  ship  13  March  1957.  Shortly  after  this,  most 
respiratory  infections  abated. 

Minimal  respiratory  infections  occurred  in  midwinter.  Only  an  occasional 
,  j  °"e  °r  cases  diagnosed  as  "influenza"  occurred  during  the  isolation 
period.  Many  people,  however,  were  noted  to  have  an  occasional  dry,  nonproduc- 
ve,  non  Incapacitating,  hacking  cough,  accentuated  by  the  dusty,  overcrowded, 
overheated  living  quarters.  Undoubtedly,  new  organisms  are  brought  into  the 
antarctic  at  the  end  of  an  Isolation  period.  Susceptible  members  of  the  wintering- 
over  personnel  can  certainly  develop  respiratory  complaints  at  this  time.  It  was 
noted  that  more  personnel  developed  "colds"  when  traveling  into  the  more  temperate 
and/or  torrid  zones  enroute  home. 


Epistaxis  and  vasomotor  rhinitis  occurred  in  about  six  personnel  at  various  times 
during  the  winter.  This  was  particularly  true  when  they  were  exposed  to  the  extreme 
cold  while  working  outdoors. 

The  urinary  complaints  were  mostly  of  staphylococcal  and/or  streptococcal 
orig  n.  It  is  possible  that  the  polyvalent  influenza  vaccine,  given  to  99.0  percent 
ot  all  personnel  wintering  over  and/or  the  monovalent  influenza  vaccine  may  have 
had  an  attenuating  effect  upon  this  disease.  Monovalent  vaccine  was  not  given  to 
all  personnel,  but  was  given  to  a  large  percentage.  Morbidity  time  of  this  disease 
was  one  to  fen  days  per  patient. 
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jnjury.  From  April  to  September  was  the  period  of  most  accidents  to  winter 
personnel.  The  reason  for  traumatic  Injuries  were  basically  as  follows:  (1)  hilly/ 

Icy  terrain;  (2)  aircraft  accidents;  (3)  visual  obstruction  due  to  blowing  snow  and 
bulky  clothing;  (4)  impaired  efficiency  In  cold  weather;  and  (5)  winter  darkness. 

Of  the  87  people  who  spent  the  winter  of  Deep  Freeze  II  at  McMurdo,  15  had  at 
least  one  plaster  case  applied  during  the  winter/  and  one  was  killed  instantaneously 
In  an  aircraft  crash. 

Minor  lacerations  occurred/  but  were  not  common  because  most  men  exerted 
maximum  care  In  handling  machinery  and  while  working.  Bums  were  the  major  sur¬ 
gical  problem/  particularly  In  the  winter  period.  By  far  the  most  serious  burns  were 
those  of  the  patients  from  the  aircraft  crash,  and  Included  third-degree  burns  of  the 
eyes,  face,  hands,  and  lower  extremities. 

A  grave  problem  was  the  transportation  of  survivors  from  the  scene  of  an 
accident  to  camp.  This  problem  was  not  solved  at  McMurdo  during  Deep  Freeze  I. 
Helicopters  probably  provide  the  best  all-around  solution  to  this  problem,  though 
they  are  unable  to  operate  In  extremely  cold  weather.  Rapid-moving  surface  vehi¬ 
cles  such  as  weasels  or  Sno-Cats  would  be  useful.  In  Operation  Deep  Freeze  I  at 
McMurdo,  a  helicopter  was  Infrequently  available  for  transportation  of  the  Injured, 
and  surface  vehicles  were  In  such  short  supply  that  other  demands  precluded  the 
reservation  of  one  for  emergency  medical  department  use.  Future  planning  of  cold- 
weather  operations  should  remedy  these  Inadequacies. 

Climatic  Effects.  Diseases  and  conditions  referable  to  cold  weather  were 
not  serlo"s  In  the  winter.  A  few  cases  of  cold  sensitivity  and  frostbite  occurred. 
Lacerations  on  hands  seemed  to  heal  somewhat  slowly,  particularly  In  those  whose 
hands  were  exposed  to  the  cold  In  the  course  of  their  work.  Otherwise  no  ill  effects 
were  observed. 

One  case  of  sold  sensitivity,  of  a  person  who  constantly  worked  indoors, 
was  a  serious  problem,  and  he  eventually  had  to  be  transferred.  This  individual 
developed  Reynaud' s  disease.  Interestingly  enough,  he  rarely  drank  and  never 
smoked.  Another  Interesting  case  was  that  of  an  individual  who  arrived  with  the 
incoming  summer  support  personnel  and  very  promptly  developed  marked,  slightly 
pitting  pedal  and  finger  edema,  which  was  accentuated  by  exposure  to  the  cold. 

Frostbite  of  all  degrees  occurred,  but  most  of  the  time  only  of  first  and  second 
degree.  The  parts  most  affected.  In  order,  were  usually  ears,  nose,  face,  hands, 
and  feet.  Mo  cases  were  severe  enough  to  contemplate  heparin  therapy,  it  is 
believed  that,  with  rare  exception,  frostbite  is  usually  the  result  of  one's  own  care¬ 
lessness.  To  prevent  It,  personnel  must  be  properly  educated  in  how  to  clothe 
themselves  properly  In  cold  climates. 
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Snow  blindness,  of  course,  gives  none  or  minimal  warning  signs  until  too 
late  to  prevent  symptomology.  This  was  not  a  great  problem,  for  personnel  were 
instructed  in  the  use  of  proper  glasses  and  goggles.  From  mid-October  to  mid-March, 
protection  of  the  eyes  from  light  is  necessary  to  prevent  snow  blindness.  The  impor¬ 
tance  of  preventive  measures  was  constantly  emphasized  to  camp  personnel,  and 
the^  incidence  was  low.  The  cases  which  did  occur  were  principally  persons  newly 
arrived  at  the  base  who  were  inadequately  indoctrinated  In  protective  measures. 

Cold  weather  increases  the  basal  metabolism,  and  diet  should  be  proportional 
for  calories  utilized.  However,  probably  only  500  calories  more  would  be  required 
per  person  to  perform  the  same  job  in  Antarctica  as  elsewhere.  Fat  consumption  is 
higher,  as  fats  are  more  easily  tolerated. 

Psychological  Problems 

Psychological  problems  were  numerous.  Those  illnesses  of  a  "neurosis" 
category  were:  (1)  minor  anxiety;  (2)  insomnia,  particularly  in  mid -winter;  (3)  ten¬ 
sion  headaches;  and  (4)  psychosomatic  manifestations.  Additional  cases  of  a  more 
serious  or  "psychotic"  nature  included  depression  reactions  and  latent  schizophrenia, 
accentuated  by  periods  of  acute  exacerbation. 

One  man  developed  a  frank  psychosis  and  for  most  of  Deep  Freeze  i  was 
unable  to  work.  This  man's  suitability  for  wintering  over  had  been  questioned  on 
the  basis  of  his  health  record  prior  to  departure  from  the  U.S.,  but  a  psychiatric 
consultant  had  finally  cleared  him.  Except  for  this  individual,  emotional  problems 
in  Deep  Freeze  I  were  not  Incapacitating.  The  men  who  wintered  over  were  all 
volunteers;  all  were  petty  officers  with  a  higher  than  average  maturity  of  outlook; 
all  well  understood  the  reasons  for  being  in  the  camp.  The  amount  of  work  was  suf¬ 
ficient  to  keep  all  hands  busy  throughout  the  entire  winter.  Most  Individuals 
suffered  mild  depressions  with  homesickness  and  feelings  of  frustration  but  insight 
was  invariably  good.  Absence  of  mail  was  keenly  felt  but  was  greatly  compensated 
for  by  the  freedom  with  which  radio  messages  could  be  sent  home. 

The  size  of  the  Deep  Freeze  I  wintering  party,  93  in  all,  proved  to  be 
advantageous  with  respect  to  Interpersonal  relationships.  With  this  number,  variety 
in  personal  contacts  was  possible  and  the  problems  related  by  smaller  isolated  groups 
rising  from  the  relentless  close  associations  of  small  numbers  of  people  was  avoided. 
Occasionally  an  argument  grew  heated  and  tempers  flared,  but  no  insufferable  per¬ 
sonnel  antagonisms  were  manifest. 

Insomnia  deserves  mention  as  a  very  frequent  and  often  troublesome  complaint. 
It  was  at  its  height  during  the  darkest  weeks  of  the  winter  night  while  physical 
activity  was  least.  Some  men  continued  to  complain  even  though  doing  strenuous 
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work,  and  some  were  troubled  throughout  the  spring  and  summer.  So  common  was 
insomnia  that  it  was  given  a  familial  name  -  "the  big  eye,"  an  aptly  descriptive 
title.  Questioning  of  sufferers  revealed,  in  almost  all  cases,  that  mild  homesick¬ 
ness  and  depression  combined  with  the  irregular  sleeping  habits  resulting  from  the 
polar  solar  cycle  were  important  factors  in  causing  "big  eye."  Frequently,  mild 
sedation  for  a  few  nights  was  sufficient  to  restore  a  satisfactory  sleep  pattern. 

Screening  of  Personnel 

The  need  for  adequate  screening  of  ail  persons  going  to  the  antarctic  cannot 
be  overemphasized.  Many  of  the  nonaccident  cases,  who  were  admissions  to  the  infir¬ 
mary,  should  have  been  disqualified  for  antarctic  duty.  These  would  have  been 
disqualified  had  the  requirements  for  deployment  to  Antarctica  been  followed  by  the 
various  fleet  and  other  commands.  The  screening  in  Davisville  for  wintering-over 
personnel  for  Deep  Freeze  II  was  excellent. 

Less  than  7  percent  of  the  McMurdo  MCB-Special  wintering-over  personnel 
should  have  been  replaced;  20  percent  of  VX-6  personnel  and  about  60  percent  of 
"last-minute  arrivals"  should  have  been  replaced.  Of  personnel  arriving  in  Antarctica 
for  Deep  Freeze  III,  one  could  qualify  the  screening  as  follows:  ComNavSupFor 
Antarctica  —  excellent;  VX-6  —  excellent,  except  for  October  ill  personnel;  Naval 
Support  Unit  THREE  wintering-over  personnel  —  good;  and  Naval  Support  Unit  THREE 
summer  personnel  —  completely  unsatisfactory.  The  latter,  when  reporting  ill  to 
the  infirmary,  stated  they  had  never  seen  a  doctor  prior  to  deployment  with  reference 
to  any  history  or  physical  examination  for  antarctic  duty. 

It  is  imperative  that  all  personnel  being  deployed  to  Antarctica  meet  the 
history  and  physical  requirements  set  forth  in  the  CTF-43  Operation  Plan. 

Research 

Although  some  research  was  planned  by  the  medical  officer  at  McMurdo 
during  Deep  Freeze  II,  very  little  was  carried  out  with  the  exception  of  the  neuro- 
psychiatric  and  gamma  globulin  respiratory  projects  as  outlined  by  BuMed.  The 
first  project  consisted  of  giving  certain  neuropsychiatric  tests  three  times  during  the 
year:  immec'Iately  before  departure  of  the  last  transportation,  in  midwinter,  and  one 
week  to  one  month  prior  to  the  arrival  of  the  first  personnel  after  the  winter  isolation 
period.  The  first  series  of  tests  were  given  to  only  a  few  people  because  the  tests 
were  not  located  until  a  few  days  before  departure  of  the  last  ship  in  mid-March. 

The  confidential  Ity  of  these  tests  was  assured  to  the  men;  however,  many  expressed 
resentment  at  the  medical  department.  Opposition  to  even  signing  or  taking  them 
was  experienced  by  about  30  to  40  percent  of  the  personnel,  and  a  few  in  the  later 
periods  refused  to  even  sign  their  name  because  of  the  extreme  personal  nature  of 
some  of  the  tests. 
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Ten  cC  Tin  7  W“  ,a'7  °ne  W“k  pr'°r  to  ,he  °f  "•»  Personnel, 

of  fhl  Jt  /  7  globulin  was  given  Intramuscularly  to  approximately  one-fourth 

o  her  dal" f  T?  {  000  UnIts'  was  a^n!stered  orally  every 

were  given  bo’JhTh  u  T'a  of  Hle  gr°up;  while  another  one-fourth 

were  given  bo  h  the  v  tarn  In  A  and  gamma  globulin.  The  remaining  one-fourth  were 

CoooernH  "  °fS  if  9  T  ?°fhln9*  °n|y  volunteers  were  given  medication. 
orp|  °n  °f  aM  m,en  InL  Ms  P'-ogram  was  excellent.  One  Interesting  note  Is  the 

aaJnTa  a|rb°MSe^?  °n  ^  w,nter5ng-°ver  personnel  given  vitamin  A  and/or 
g  mma  globulin  did  not  become  ill  until  as  much  as  three  weeks  after  the  first  arrival 

new  personnel.  Indicating  some  possible  protection  by  one  or  both  of  the  treatments. 
Alcoholic  Beverages 

•L  t  ,  ,he bas,s  °f,  14  ,™",bs  experience  In  the  antarctic,  it  Is  recommended 

Ind  rei  eaMoS  7'  aV;’"able  P6™""*1  ln  1«>l<*>d  h'  moral. 

Mon  of  Ih  "TT  °f  'he  dls,r,bu,l°"  of  liquor  Is  properly  a  func- 

beveraohefCOmT?  hf  "T  °f  ,b<i  medlcal  offlcor-  Tbe  provision  of  alcoholic 
Mnsibmw  for  U  ?*  Y  'beJco1mmand  seems  fundamentally  unsound  In  that  res- 

s7ch  d  «  I  ""  alr'  en,,rel>'  from  ,h»  '"d'vldual.  In  a  sense, 

such  dlspensat  on  may  be  considered  to  Imply  encouragement  of  Imbibing  by  the 

and  ,h«  medical  officer.  On  the  other  hand,  liquor  dispensed  through 
properly  organized  messes  and  procured  and  paid  for  by  the  individual  user  Is  taken 
much  more  d  rectly  upon  individual  responsibility,  and  though  with  the  command's 
consent,  certainly  without  a  hint  of  encouragement. 

Deen  Fr!eiLCi|Tkf0rfkhernSt0f  alC°h01,  whIske^  and  brandy  were  established  during 

abuses  If  I  l  |X  7  9!  nSUrge°n  and  fhe  local  command.  There  were  no  flagrant 

ses  of  alcohol.  Essentially,  men  returning  from  work  were  allowed  a  "shot"  of 

A  fewb  0f  X  S!CU  pr?V,ded  they  were  not  9oing  into  the  cold  again. 

A  few  base  parties  were  held,  and  at  this  time,  a  limited  amount  of  liquor  was  dis- 

pensed  in  accordance  with  medical  and  command  rules.  It  was  not  dispensed  to 
individuals  who  were  unable  to  handle  it. 

Little  America 


Medical  Facilities 

A  .  EarlAye  cons^uction  Pha*e,  °  First-aid  facility  was  pravided  at  Little 

America.  At  this  time,  the  medical  department  was  dependent  upon  ships  of 

It  r:  t  f°r  SUPPTK  Medicd  Personnel  were  primarily  occupied 

ask  of  collecting  supplies  and  equipment,  and  the  actual  establishment  of 
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the  permanent  medical  facility.  The  medical  department  functioned  entirely 
independently  during  the  wintering-over  period.  No  logistic  support  or  evacuation 
of  seriously  ill  was  available  from  10  March  1956  until  18  October  1956.  Following 
the  return  of  daylight,  there  was  a  period  of  renewed  activity.  Tractor-train 
operations  to  Marie  Byrd  Land  required  a  medical  department  representative.  Air 
operations  and  off-loading  of  cargo  ships  and  transportation  of  material  to  the  camp 
m,ed,C°l  covera9e.  The  Increase  of  population  at  Little  America  from  73 
to  240  during  the  summer  of  1956-57  produced  Increased  local  responslbil  Ity  of 
medical  personnel. 


During  the  antarctic  summer  months  1956-57,  medical  care  was  augmented 
by  nava!  ships  in  the  Kainan  Bay  Area.  During  the  months  of  winter  Isolation 
(10  March  1957  -  12 
Air  operations  at  Kiel 
department. 

Medical  Personnel 


October  1957)  the  medical  facility  again  operated  independently. 
Field,  1.2  miles  southeast,  were  covered  by  the  medical 


The  medical  department  at  Little  America  had  a  medical  officer  and  two 
corpsmen  during  the  winter  months  of  Deep  Freeze  I,  with  the  addition  of  a  dentist 
Qt  ! ^>?lnning  of  DeeP  Freez«  II.  With  the  base  population  at  73  for  Deep  Freeze  I 
UU  f°r  ?eep  Freeze  11  and  aH  activities  confined  to  the  immediate  vicinity  of 
the  base,  this  number  of  personnel  was  considered  adequate  to  cover  most  eventualities. 
During  the  spring  and  summer  of  1956  -  1957,  the  commitments  of  the  medical  depart¬ 
ment  increased  with  the  Increase  of  population  and  construction  activities.  One 
corpsman  accompanied  the  Marie  Byrd  Land  tractor  train.  With  such  limited  personnel 
at  the  main  base,  during  a  period  of  aviation  activity,  construction,  trail  operations, 
and  ship  off-loading  there  would  have  been  a  serious  compromisina  of  medical  care 
m  the  case  of  serious  Illness  or  multiple  accidents.  Fortunately,  additional  corpsmen 
were  made  available  to  Little  America  by  VX-6,  thereby  helping  to  relieve  a  serious 
personnel  shortage. 

.  Personnel  Requirements.  A  medical  officer  is  required  at  all  times  at  the 
mam  base.  He  should  be  either  an  experienced  general  surgeon  or  orthopedic 
surgeon.  The  greatest  hazard  to  health  in  the  antarctic  is  that  of  possible  serious 
injury.  This  fact  makes  the  presence  of  an  experienced  surgeon  essential.  It  was 
6  !  Deep  Freeze  I,  II,  and  III  that  at  least  two  corpsmen  are  required  at  the 

main  base  in  order  to  afford  ample  medical  care  both  at  the  main  base  and  to  units 
operating  away  from  the  base.  At  least  one  of  the  corpsmen  should  be  an  operating 
room  technician,  and  he  should  remain  at  the  main  base  at  all  times.  It  is  true  that 
two  corpsmen  are  not  required  for  the  day-to-day  function  of  the  medical  department, 
but  this  number  of  corpsmen  must  be  on  hand  in  order  to  meet  any  anticipated  need. 
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and  also  to  provide  medical  department  representatives  to  units  of  more  than  10  men 
operating  away  from  the  base.  During  the  winter  months,  when  the  medical  depart¬ 
ment  has  little  work,  corpsmen  can  be  utilized  on  nonmedical  details  as  necessitated 
by  the  work  requirements  of  the  base. 

During  the  spring,  when  ships  are  arriving  and  off-loading,  the  ships  should 
provide  medical  department  representatives  to  cover  military  passenger  personnel  as 
well  as  the  off-loading  operation.  These  medical  department  representatives  should 
not  be  those  selected  to  relieve  wintering-over  personnel,  as  their  primary  responsi¬ 
bility  after  arriving  on  the  ice  is  to  be  phased  into  the  medical  operation  at  the  main 
base  by  the  incumbent  personal  during  the  short  period  before  the  ships  depart. 
During  the  spring  and  summer  1956-57  the  responsibilities  of  the  MCB  (Special) 
Detachment  BRAVO  corpsmen  aboard  ship  prevented  them  from  getting  to  Little 
America  until  after  the  departure  of  Deep  Freeze  I  personnel.  This,  coupled  with 
the  arrival  of  the  relieving  medical  officer  on  the  same  day  as  the  departure  of  the 
Deep  Freeze  I  medical  officer  produced  a  serious  drawback  to  the  smooth  integration 
of  the  new  wintering-over  personnel. 

Health  Problems 

Antarctic  Pathology.  The  concept  of  antarctic  medicine  is  misleading,  for 
it  implies  that  there  is  pathology  unique  to  the  area*  In  actuality,  the  problem  has 
been  one  of  having  the  means  of  treating  the  usual  disease  entities  commonly  seen 
in  Stateside  medicine.  During  the  thirteen-month  period  of  Deep  Freeze  I  no  ill¬ 
nesses  of  a  serious  nature  were  observed  that  could  be  attributed  to  the  environment 
or  climate  which  was  encountered.  No  exotic  antarctic  diseases  were  discovered. 
Most  medical  problems  observed  were  those  which  would  be  seen  by  a  medical  officer 
assigned  to  a  construction  battalion  in  any  theater  of  operations. 

Although  the  pathology  was  not  unique,  the  means  which  are  available  for 
the  treatment  of  any  individual  Illness  might  be  limited  by  the  compact  nature  of 
the  antarctic  medical  facility.  Compromises  are  frequently  necessary  in  treating 
diseases  which  would  offer  no  therapeutic  problem  under  more  usual  circumstances 
with  more  extensive  facilities.  At  Little  America  the  isolated  location  prevents  the 
evacuation  of  seriously  ill  or  injured  during  the  winter.  There  is  a  lack  of  an  immed¬ 
iate  source  of  supply  of  medical  material,  and  consultation  services  are  not  available. 
The  medical  facility  in  the  antarctic  must,  therefore,  be  self-sufficient  and  capable 
of  providing  the  broadest  possible  degree  of  medical  and  surgical  care  for  an  extended 
period  of  time,  and  still  not  exceed  logistic  capabilities,  which  are  limited  by 
difficult  terrain  and  great  distances. 
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Incidence  of  Illness.  There  were  few  colds  and  other  acute  infections  and 
respiratory  diseases  during  the  Deep  Freeze  I  wintering-over  period.  The  first  cold 
observed  was  in  a  man  who  arrived  on  the  first  aircraft.  The  first  cold  reported  by 
members  of  the  wintering-over  party  was  on  4  November  1956.  The  peak  incidence 
of  colds  was  from  10  to  14  November  1956.  A  second  epidemic  of  colds  occurred 
In  January  following  the  arrival  of  spring  construction  personnel.  All  colds  seemed 
to  be  aggravated  by  low  humidity  within  buildings.  Sore  throats  not  associated  with 
colds,  fever,  or  exudate  were  probably  due  to  dehydration  of  mucous  membranes 
when  sleeping  In  the  extremely  dry  atmosphere  within  the  barracks.  In  January  and 
February  1957  there  was  a  high  incidence  of  respiratory  infections  of  all  types  which 
was  aggravated  by  the  overcrowded  camp  conditions  at  that  time.  Approximately  a 
third  of  the  newly  arrived  personnel  had  upper  respiratory  infection.  These  were 
mild,  but  the  symptoms  were  aggravated  by  the  low  humidity. 

Dermatologic  conditions  accounted  for  219  outpatient  visits,  which  is  more 
than  any  other  type  of  pathology  observed.  This  great  number  of  visits  in  many  cases 
Is  due  to  the  persistent  nature  of  many  dermatologic  conditions  which  require  repeated 
daily  treatments.  Diarrhea  was  fairly  uncommon  at  Little  America.  Nosebleed  was 
noted  in  one  individual  particularly  when  he  spent  long  periods  outdoors  in  low  tem¬ 
peratures  and  then  returned  to  the  warmth  within  the  buildings.  These  episodes  were 
of  short  duration  and  were  controlled  somewhat  by  using  polyhexedrine  inhaler;  pack¬ 
ing  was  not  required.  Conjunctivitis  was  not  associated  with  exudate  in  any  case. 
There  was  burning  of  the  eyes  with  photophobia  in  some  cases,  and  superficial  and 
deep  injection.  Some  cases  were  undoubtedly  milk  forms  of  snow  blindness;  others 
were  due  to  chemical  Irritants  within  the  garage  and  shops.  There  were  no  clearly 
recognizable  cases  of  snow  blindness  during  Deep  Freeze  I.  Transient  nonfixed 
brandycardia  occurred  from  time  ro  time  in  sick  call  patients.  Symptoms  were  vague 
and  transitory;  no  related  causal  factors  could  be  determined.  The  heart  rates  were 
noted  to  revert  to  normal  In  a  short  time  with  no  therapy. 

Several  cases  of  metal  fume  ague  occurred  in  personnel  welding  galvanized 
steel.  These  were  shortly  reversible  with  only  one  day  of  lost  time.  Zinc  fume 
poisoning  was  noted  in  four  cases.  Several  instances  of  probable  nitrite  intoxication 
occurred  during  demolition  with  TNT  and  cordite  shape  charges.  These  cases  were 
quickly  reversible. 

During  the  winter  months  of  Isolation  there  was  only  one  case  of  illness 
which  might  be  considered  communicable,  and  that  was  herpes  zoster.  One  case 
of  tonsillitis  occurred  late  in  the  summer  of  1957  in  a  new  arrival.  Many  personnel 
arrived  in  October  1957,  and  with  this  increase  in  population  the  incidence  of 
acute  URI  Increased  sharply.  Approximately  a  third  of  the  newly  arrived  personnel 


221 


^  f JEir.'l ^rr,L 

«:M=&^5SSS3£fK. 

and  ,he^;  ::r;lr,L,hezi“;  rcedr,s  >-fa-^«-~  -'■»  •» »*», 

adverse  .niro„L„/of  het^cHc  W°?  produced  b*  ,he 

x::&T:z:y  ? :  ,r„Ted,ures  w°?  *"-■*  *  **  *■*» 

operated  autoclave  e\c  n  ,T  SURP  X/  Personnel  limitation*,  the  fuel- 

isiisiisr 

„„AI'^  *,—r 
cold  weather  operations  Is  to  provide  each  Individual  with  a  normal  Immediate9 
environment  by  means  of  proper  clothing  and  adequate  shelter  The  fact  that  this 

an  de9ree  *unu  * 
conditions.  prolonged  exposure  of  personnel  to  adverse  climatic 

is  r,u,te  noHceab^e”  *?  ^ 

toFebru^  'S  d°"e  dUr'n9  ,WS  relaHvel>'  "mild"  f°-n>on,h  periodTom  November 

when  -hX^  Hr:drobir,  „ 

at  these  low  temperatures  was  In  the  immediate  vie  Wt'v  of  itTh  7  perfon”ed 

beyond  the  point  of  extreme  discomfort  was  not  usually  necessary.  *  The"  us'uTlength 


222 


of  exposure  was  rarely  greater  than  four  hours.  As  temperatures  dropped  to  low  levels 
and  wind  velocity  Increased,  the  period  of  continuous  exposure  was  reduced  according 
to  dictates  of  comfort. 


General  or  local  Ill-effects  of  cold  of  a  major  nature  were  not  observed. 
Twenty-one  cases  of  minor  frostbite  occurred  mainly  during  the  twilight  periods, 
with  outdoor  work  at  very  low  temperatures.  For  the  most  part,  these  were  first- 
degree  and  Involved  fingertips,  nose,  cheeks,  and  ears.  The  Incidence  of  frostbite 
was  probably  higher  than  records  Indicated.  In  most  cases  those  who  received  minor 
frostbite  while  at  work  did  not  report  to  the  sick  bay  for  treatment. 

The  actual  snow  blindness  danger  was  limited  at  Little  America  Station  due 
to  the  relatively  few  days  permitting  maximum  short-wave  dispersion.  These  days 
are  reported  to  be  those  with  bright  sunlight  with  moderate  haze.  Tractor  drivers 
within  glass-enclosed  cabs  were  afforded  protection  from  any  ultraviolet  radiation, 
individuals  were  known  to  drive  1200  miles  across  the  Ice  on  the  Byrd  tractor  trains 
without  protective  glasses,  and  they  had  no  111  effects. 

Psychological  Problems 

The  adjustment  to  the  severe  climatic  conditions  Is  but  one  facet  In  the  over¬ 
all  problem  of  adjustment  to  the  antarctic  environment.  A  more  Important  factor 
encountered  In  polar  operations  Is  the  demand  upon  individuals  at  a  wintering-over 
base  to  be  able  to  adjust  to  the  absolutely  Isolated  and  extremely  confined  living 
circumstances  imposed  by  the  environment.  Exposure  to  cold  Is  temporary  and  Inter¬ 
mittent,  and  can  be  alleviated  by  proper  clothing  and  shelter.  In  constrast  to  this, 
the  exposure  to  the  circumstances  of  Isolation  and  confined  living  Is  continuous  and 
inescapable.  It  Is  of  greatest  Importance  In  polar  operations  that  all  measures  be 
studied  which  might  enhance  the  process  of  adjustment  to  this  peculiar  living  situation, 
as  It  has  great  bearing  upon  both  the  physical  and  emotional  health  of  the  personnel 
Involved. 


In  general,  the  adjustment  of  the  wintering-over  personnel  at  Little  America 
during  Deep  Freeze  I  was  excellent.  There  was  no  case  of  severe  emotional  disorder 
during  the  14-month  period.  There  were  two  Individuals  who  became  sufficiently 
disturbed  to  necessitate  their  removal  from  the  work  situation  and  confinement  to  bed. 
In  these  two  cases  recovery  was  prompt,  with  return  to  full  duty  within  two  days. 
Otherwise,  despite  the  unhappiness  of  some  Individuals  some  of  the  time,  there  was 
harmony  during  the  entire  wintering-over  period.  Group  morale  remained  high. 

No  psychiatric  complications  of  a  major  nature  occurred  during  Deep  Freeze  II. 
Four  individuals  of  the  109  had  stereotyped  personalities  and  a  rigid  Interpersonal 
structure  which  required  the  adjustment  of  the  remainder  of  the  camp.  One  young 
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man  had  a  transient  bout  of  globus  hystericus.  There  were  several  other  cases  of 
minor  conversion  symptoms.  These  occurred,  peculiarly  enough,  with  the  return  of 
sunlight  In  August.  This  was  at  variance  with  the  condition  described  by  the 
Greenlandlc  Danes  as  "morkeplp"  (darkness  mania). 

Insomnia  was  noted  especially  during  the  winter  night,  possibly  due  to 
restlessness  caused  by  relative  Inactivity  combined  with  the  fact  that  many  Individuals 
became  aggravated  with  the  environment  and  took  their  aggravation  to  bed  with  them. 

Screening  of  Personnel 

The  excellent  emotional  adjustment  to  the  Isolation  and  confinement  of 
Little  America  was  not  due  to  the  fact  that  there  was  any  good  method  of  selection 
of  candidates  for  wintering-over,  but  was  entirely  fortuitous.  It  Is  unfortunate  that 
more  definite  information  concerning  the  screening  of  personnel  for  Isolated  cold- 
weather  duty  Is  not  available.  This  subject  is  the  most  Important  continuing  problem 
for  the  medical  officer,  with  the  possible  exception  of  major  surgical  treatments. 

The  following  observations  are  submitted:  A  large  camp  population  (over  50) 
can  absorb  some  otherwise  unacceptable  personnel  for  this  type  of  duty.  Simple 
psychometric  testing  is  not  adequate  In  the  Initial  screening  of  personnel.  Some 
aspects  of  Inadequate  stateside  adjustment  do  not  necessarily  preclude  acceptability 
for  this  type  of  duty.  In  other  words,  some  types  of  "oddball"  would  fit  In  better  to 
an  "oddball"  situation.  What  Is  ordinarily  appreciated  Is  the  necessity  for  exclusion 
of  obvious  psychoneuroses  or  psychosis.  There  exist,  however,  certain  minimally 
disturbed  Individuals  who  can  create  an  unpleasant  social  situation.  A  mild,  nor¬ 
mally  pleasant  and  productive  megalomaniac  can  create  a  most  disturbing  situation 
by  the  very  nature  of  being  stereotyped.  Lack  of  flexibility  In  personality  structure, 
with  poor  group  adjustment,  can  be  a  problem  which  could  be  disastrous  In  an  acute 
situation.  (The  problem  may  also  be  a  failure  of  the  group  to  adjust  to  the  Individual.) 
Personnel  who  would  have  difficulty  with  moderate  alchollc  Inhibition  (i.e.,  con¬ 
sistently  drink  to  excess)  are  those  with  sufficiently  disturbed  psyche  as  to  be  precluded 
from  duty  of  this  type. 

Wintering-over  medical  officers  should  be  assigned  to  their  units  at  the 
earliest  possible  time  in  order  to  afford  them  the  opportunity  of  observing  the  men 
in  the  actual  living  and  working  situation.  It  is  felt  this  is  more  valuable  than 
formal  psychiatric  examination  in  evaluating  wintering-over  personnel. 
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Research 


Cold  Sensitivity.  No  specific  program  was  undertaken  by  the  medical  officer 
to  study  physiological  effects  of  cold.  One  such  program  was  carried  out  by  the 
Arctic  Aeromedical  Laboratory,  Ladd  AFB,  Fairbanks,  Alaska.  These  studies  were 

orthenfoliowinVgeSh9ate  S°'CaMed  ,,acclima«2a«°""  cold  and  consisted  essentially 

1.  Periodic  recordings  of  basal  metabolic  rate. 

2.  Study  of  response  to  a  standardized  cold  exposure  in  a  specially 
constructed  cold  room.  This  consisted  of  indirect  calorimetric  data,  recordings 
ot  skin  and  rectal  temperatures  using  telethermometers  with  thermocouples,  and 
observations  of  shivering. 

3.  Studies  of  changing  local  acclimatization  (manual  dexterity  tests  with 

cold  exposure,  and  changes  in  vascular  reactivity  as  observed  in  response  to  immer¬ 
sion  of  finger  in  ice-water  bath). 

4.  Physical  fitness  tests  using  a  modification  of  the  Harvard  two-step  test. 

5.  Field  thermal  balance  studies  (heat  production  and  body  temperature 

change  in  outdoor  conditions). 

6.  Nutritional  survey.  Food  weighing  with  estimation  of  simultaneous 
energy  expenditure.  Measurement  of  body  fat  changes  using  skin-fold  calipers. 

LA,rhyrSi<Tal  examlnation  was  conducted  monthly  at  Little  America  on  approxi¬ 
mately  half  of  the  wintering-over  personnel.  Most  of  the  camp  population  were 
interviewed  and  examined  at  least  twice  during  the  year;  40  personnel  were  followed 
more  closely  with  4  to  6  periodic  follow-ups.  Physical  examination  was  brief;  it 
included  oo^y  weight,  blood  pressure,  and  pulse  determinations.  Direct  effects  of 
cold  were  difficult  to  assess.  Whether  or  not  measurable  physiological  adaptation 
occurs  after  chronic  exposure  is  yet  to  be  unequivocally  demonstrated.  Even  though 
personnel  at  Little  America  were  in  a  cold  environment  for  approximately  one  year, 
actua  cold  exposure  was  intermittent  and  consistent  outdoor  workers  were  rare.  This 
experience  was  quite  different  from  the  rugged  dog-sledging  explorations  of  the  past. 
Most  of  the  published  work  on  man  In  cold  environments  concerns  itself  with  mechan- 
Isms  of  heat  transfer  metabolic  rate,  and  peripheral  circulatory  changes  as  a  result 
ot  "standardized"  cold  exposures. 
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Nutritional  Survey.  During  September  an  attempt  was  made  to  record  the 
food  Intake  of  five  outdoor  working  Navy  personnel.  From  preliminary  screening 
of  available  raw  data  It  was  apparent  that  the  ordinary  adult  male  dietary  Intake  of 
2800  to  3200  calories  per  day  was  rarely  exceeded  In  the  small  group  of  outdoor 
workers  studied.  Although  vitamin  supplementation  was  not  thought  necessary,  as 
the  months  wore  on  and  eating  habits  became  erratic  for  some  Individuals,  vitamins 
were  supplied  freely  on  the  mess  hall  tables.  In  this  regard,  one  case  only  of  glos¬ 
sitis,  skin  rash  with  brachial  neuritis,  was  seen.  This  was  an  aviation  rate,  who 
slept  at  the  airfield  and  had  not  been  coming  into  camp  for  regular  meals.  The 
symptoms  subsided  with  oral  vitamin  therapy.  Although  there  were  marked  variations 
in  weight  change  after  nine  to  eleven  months  of  antarctic  duty,  there  was  an  average 
weight  gain  of  6.45  pounds  among  the  71  personnel  observed. 

Gamma  Globulin  Inoculations.  Prior  to  arrival  of  new  aircraft  In  Deep 
Freeze  I,  32  personnel  were  Inoculated  with  10  cc's  of  Intramuscular  globulin 
poliomyelitis  Immune  (human).  These  personnel  were  followed  Individually  for  a 
30-day  period  following  the  planes  first  arrival  and  compared  with  a  control  group 
of  50  nonlnoculated  randomly  selected  civilian  and  military  wintering-over  personnel. 
The  approximated  incubation  periods  of  severe  URi  In  inoculated  and  control  groups 
showed  no  significant  differences.  Because  of  the  uncertain  arrival  date  of  the  first 
aircraft,  gamma  globulin  was  given  about  a  week  prematurely  (12  to  20  days  before 
first  exposure).  During  October  and  November,  Influenza  Inoculations  were  given 
and  tended  to  obscure  observations  of  the  gamma  globulin  prophylaxis. 

Alcoholic  Beverages 

The  medical  officer  at  Little  America  was  put  In  the  unique  position  of 
having  to  bear  the  responsibility  for  the  issuance  of  medicinal  alcohol,  brandy,  and 
whiskey  for  recreational  purposes.  The  medical  officer  does  not  disapprove  of  the 
action  of  the  commanding  officer  In  regard  to  the  policies  of  distribution  of  medi¬ 
cinal  alcohol  at  Little  America  but  does  condemn  the  policy  of  officially  prohibiting 
the  establishment  of  wine  messes  and  the  consumption  of  alcoholic  beverages  on  the 
one  hand;  and  then  approving  the  requisitioning  of  copious  amounts  of  medicinal 
alcoholic  beverages  on  the  other  hand.  This  apparent  duality  of  policy  resulted  In 
a  situation  whereby  both  the  commanding  officer  and  the  medical  officer  at  Little 
America  authorized  the  Issuance  of  medicinal  alcohol  In  violation  of  Instructions 
as  set  forth  In  the  Manual  of  the  Medical  Department.  This  violation  of  established 
policy  was  done  In  good  faith  with  the  desire  of  providing  for  the  best  welfare  of  the 
personnel  at  Little  America.  It  is  felt  that  Issuing,  or  controlling  the  distribution  of 
alcohol  for  recreational  and/or  nonmeaical  purposes  Is  a  command  responsibility,  and 
that  It  was  unfortunate  that  existing  policies  made  It  necessary  for  the  medical 
officer  to  assume  any  part  of  this  responsibility. 
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gJjJ sion  and  RecommendaHons.  1.  A  firm  policy  of  no  alcoholic 
beverages  other  than  medicinal  could  be  established  and  strictly  adhered  to  if  the 
wintering-over  candidates  are  given  prior  knowledge  of  the  fact  that  no  alcoholic 
beverages  will  be  available.  This  solution  is  simple  and  workable,  but  would 
require  selection  of  officers  and  men  who  would  be  willing  to  tolerate  abstention 
from  alcohol  for  a  one— year  period. 

2.  Alcoholic  beverages  can  be  consumed  in  the  antarctic  if  the  issuances 
of  these  beverages  is  kept  under  the  complete,  control  and  responsibility  of  the 
command.  The  most  feasible  method  of  accomplishing  this  is  by  the  establishment 
of  an  authorized  club  or  wine  mess. 

3.  It  is  the  feeling  of  the  medical  officer  that  the  distribution  of  medicinal 
brandy  or  whiskey  to  individuals  who  have  been  engaged  in  particularly  hazardous, 
exposed,  or  otherwise  difficult  assignments  is  not  only  unwarranted  from  the  medical 
viewpoint,  but  is  detrimental  to  morale.  In  such  instances,  particularly  when 
medical  alcohol  Is  the  sole  supply,  the  selection  of  individuals  for  the  "reward"  of 
brandy  becomes  extremely  difficult  and  arbitrary.  The  issuing  of  alcohol  cannot  be 
governed  on  the  basis  of  individual  performance.  The  most  real  justification  for 
imbibing  is  established  simply  by  the  individual's  desire,  and  his  ability  to  satisfy 
this  desire  In  a  socially  acceptable  fashion.  This  latter  qualification  can  be 
determined  only  by  the  command. 

Byrd 

Health  Problems 

The  summer  (daylight)  period  had  more  outside  activity,  resulting  in  a 
greater  physical  fitness,  good  appetite  with  less  risk  of  obesity,  and  sounder  sleeping, 
but  an  increased  susceptibility  to  trauma.  Elevated  temperatures  in  tunnels  caused 
melting  snow  from  the  roof  to  drip  on  the  tunnel  floor  where  it  formed  icy  lumps  and 
created  a  threat  of  fracture  and  sprain.  The  winter  (night)  period,  in  contrast, 
resulted  in  poorer  physical  condition,  decreased  appetite,  a  tendency  toward 
obesity,  insomnia,  and  mental  stagnation. 

Incidence  of  Illness.  It  is  of  interest  to  note  that  no  colds  were  seen  in  the 
wintering-over  group,  even  after  the  arrival  of  infected  relief  personnel.  However, 
the  frequency  and  severity  of  some  upper  and  lower  respiratory  infections  in  person¬ 
nel  after  departure  from  the  antarctic  prompts  speculation  as  to  a  causal  relationship. 
A  civilian,  who  went  directly  to  new  duty  in  Alaska,  died  suddenly  of  acute  pulmon¬ 
ary  edema  following  a  few  days  of  trivia!  upper  respiratory  symptoms.  One  case  of 
Vincents  angina  occurred  after  eight  months  of  close  living.  The  case  rapidly  res¬ 
ponded  to  penicillin.  It  is  curious  that  this  organism  remained  dormant  for  so  long. 
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Climatic  Effects.  Upon  arrival  at  the  station,  new  personnel  experienced  a 
sensitivity  to  the  cold  and  shortness  of  breath  on  mild  physical  exertion,  which 
lessened  with  acclimatization.  The  face  underwent  the  greatest  degree  of  acclima¬ 
tization,  as  It  was  relatively  unprotected  from  the  combined  effects  of  wind  and 
temperature.  At  first  it  readily  showed  the  hard  white  patches  of  impending  frost¬ 
bite,  later,  much  colder  conditions  and  more  prolonged  exposure  were  required  for 
the  same  result.  Blizzard  and  storm  conditions  were  capable  of  freezing  snow,  which 
had  melted  against  the  skin,  and  moisture  from  exhaled  breath,  to  form  a  mass  of  ice 
enmeshing  the  face,  beard,  and  nose.  Under  extreme  conditions,  tears  on  the 
eyelashes  would  freeze,  binding  the  lids  together. 

In  the  latter  half  of  October  1957,  three  persons  wearing  "Polaroid"  sun  goggles 
while  working  outside  in  overcast  weather  complained  of  severe  frontal  headache. 

A  correlation  with  the  azimuth  of  the  sun  at  this  time  revealed  its  position  to  be 
20  degrees,  the  reported  threshold  angle  for  ultra-violet  penetration.  This  evidence, 
although  Incomplete,  was  diagnosed  as  snow  blindness.  All  three  cases  subsided  in 
24  to  36  hours  with  a  change  to  smoked-glass  sunglasses. 

No  severe  frostbite  (third-degree)  or  general  hydrothermia  occurred.  Minor 
frostbite  became  so  common  and  so  transient  during  outside  operations  that  men 
frequently  failed  to  report  their  cases.  Face,  ears,  fingers,  and  toes  were  the  only 
parts  affected.  Men  so  afflicted  treated  themselves  by  such  simple  methods  as  hold¬ 
ing  the  part  near  the  galley  stove  during  the  frequent  coffee  breaks. 

Psychological  Problems 

Psychotherapy,  whenever  Its  need  was  detected,  was  administered  informally 
over  a  cup  of  coffee.  No  sick  call  hours  were  kept.  Personnel  were  encouraged 
to  present  themselves  whenever  the  occasion  arose. 

An  appreciable  improvement  in  morale  followed  a  liberal  ration  of  medicinal 
alcohol  at  the  midwinter  party.  However,  the  observer  feels  the  tremendous  value 
of  alcohol  in  this  situation  was  In  inverse  ratio  to  the  frequency  of  such  occasions. 

Research 

The  monthly  questionnaires  in  connection  with  the  Little  America  dental  research 
program  received  about  80  percent  support.  However,  the  BuMed  psychological 
questionnaires  met  with  less  enthusiasm  despite  all  the  ingenuity  used.  The  Gray 
Audiograph  supplied  for  a  similar  program  resulted  in  a  solitary  recording. 
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At  the  time  of  deployment  to  the  antarctic  available  information  (NAVMED 
1307  p  194)  warned  against  the  use  of  epinephrine  for  cold-acclimatized  individuals. 
This,  however,  was  not  substantiated  by  laboratory  findings.  At  an  isolated,  cold- 
climate  base,  such  as  Byrd,  the  inability  to  use  epinephrine  to  prolong  local  and 
regional  anaesthesia  imposes  a  serious  handicap  on  the  medical  officer  who  is 
without  a  trained  medical  assistant.  Accordingly,  tests  were  made  using  minute 
amounts  of  epinephrine  in  volunteers  selected  among  the  most  cold-acclimatized 
men  at  the  base.  The  men  worked  for  several  hours  daily  in  temperatures  ranging 
from  -20  F  to  -50  F.  Doses  ranged  from  0.05  to  0.5  cc  of  1:1000  epinephrine  USP. 
The  smaller  doses  made  up  to  0.5  cc,  using  saline  as  diluent.  Measures  were  kept 
on  hand  following  the  injections  to  counteract  any  untoward  effects,  while  blood 
pressure,  pulse,  pupils,  and  skin  were  continually  observed  in  each  of  the  subjects 
and  recorded  every  five  minutes  for  a  half-hour  period.  With  the  0.5-cc  dose, 
minor  side  effects  consisting  of  throbbing,  palpitations,  rise  in  systolic  pressure,  and 
dizziness  on  standing,  were  noted.  However,  these  could  normally  be  expected  in 
temperate  zones  from  such  a  dose,  it  was  the  observer1  s  impression  from  this  experi¬ 
ment  that  the  very  small  amount  required  in  local  anaesthesia  would  not  be  expected 
to  cause  toxic  or  severe  side  effects  sufficient  to  preclude  its  use. 

Beardmore 


The  camp's  isolation  and  infrequent  visitation  by  outside  personnel  created  a 
loneliness  greater  than  that  felt  during  the  winter  night  at  either  Little  America  or 
McMurdo.  Strong  winds  were  frequent.  All  hands  ate,  worked  and  slept  in  one 
building.  The  group  had  no  incidents  of  particular  medical  interest. 

South  Pole 

Qualifications  of  Medical  Personnel 

In  a  small  station,  medical  problems  of  any  nature  may  be  so  rare  that  the 
station  physician  must  have  ancillary  duties.  Ideally,  he  should  have  an  interest 
in  another  scientific  project,  such  as  physiology  or  even  one  of  the  geophysical 
disciplines.  The  matter  of  cold  injury  and  its  prevention  is  perhaps  the  only  new 
item  in  the  training  of  physicians  for  cold  weather.  A  thorough  knowledge  of  the 
principles  of  cold-weather  clothing  is  desirable.  The  best  overall  training  may  come 
from  reading  the  personal  journals  of  previous  explorers.  The  physician  with  post¬ 
graduate  training  in  surgery  would  be  the  best  qualified.  The  medical  officer  will 
probably  be  called  upon  to  help  keep  the  peace  in  the  small  station;  with  this  in 
mind,  he  should  be  mature  and  have  no  personality  problems  which  might  make  him 
a  disadvantage  rather  than  a  supporting  influence. 
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Climatic  Effects 


Fatigue.  The  altitude  of  approximately  9200  feet  produced  shortness  of  breath 
and  easy  fatiguing  In  all  members  of  the  party.  Oxygen  was  provided  for  the  party's 
use  and  was  employed  briefly  In  one  Instance  of  extreme  fatigue.  After  seven  to  ten 
days,  all  hands  noted  gradual  improvement  in  exercise  tolerance,  but  even  at  the 
conclusion  of  the  construction  period,  physical  exertion  was  found  to  be  much  more 
tiring  than  at  sea  level. 

Diet.  Food  and  messing  facilities  were  excellent  In  the  construction  camp, 
but  In  spite  of  this  all  members  lost  weight  —  estimated  about  10  pounds  per  man, 
indicating  the  high  caloric  requirements  of  work  under  polar  conditions. 

Insomnia.  Over  half  the  personnel  at  the  South  Pole  Station  suffered  from 
sleep  disturbances  of  one  kind  or  another.  Five  required  intermittent  sleeping 
medication.  There  was  no  apparent  pattern  to  the  sleeping  problems,  some  having 
trouble  In  getting  to  sleep,  others  having  trouble  staying  asleep.  The  only  universal 
difficulty  was  In  arising  In  the  morning,  and  In  this  respect  It  was  agreed  that  it 
was  harder  than  In  the  States. 

The  fact  that  sleep  came  far  more  easily  during  the  summer  period  for  most 
Individuals  might  mean  either  that  exercise  is  vital  or  that  keeping  the  mind  occupied 
Is  vital,  or  a  combination  of  both.  It  would  seem  important  In  any  case  to  have 
better  recreational  facilities  In  the  sports  line  for  the  long  winter  nights. 

Dehydration.  There  was  a  general  dehydration  of  the  exposed  parts,  especially 
the  skin  of  the  dorsum  of  the  hands.  This  phenomenon,  which  is  thought  to  be  part 
of  the  process  of  acclimatization  as  well  as  the  low  humidity,  resulted  In  several 
secondary  conditions.  In  three  men,  fissures  or  cracks  occasionally  appeared  along 
the  lines  of  the  fingerprints,  particularly  at  the  edge  of  the  nails.  The  fissures 
appeared  spontaneously  without  incident  trauma  and  involved  the  outer  layers  of 
epidermis  only.  Healing  was  often  delayed,  but  the  fissures  were  slight  and  no  more 
than  an  inconvenience.  The  fact  that  the  cook  had  this  condition  most  frequently 
raises  the  question  that  detergents  might  deprive  the  skin  of  natural  oils  and  precipi¬ 
tate  fissure  formation  in  the  already  dry  skin. 

It  was  also  noted  that  minor  wounds  in  the  dry  areas  of  the  skin  tended  to  heal 
far  more  slowly  than  usual.  Often  it  appeared  that  the  wound  margins  retracted, 
preventing  approximation  of  the  edges.  There  was  never  any  erythema  to  suggest 
that  inflammation  or  infection  might  be  the  cause  of  the  delay,  and  so  one  must 
assume  that  the  vascular  changes  Involved  in  local  acclimatization  were  responsible. 
This  delayed  healing  was  not  observed  In  wounds  of  areas  normally  covered  with  warm 
clothing. 
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Cold  Injury.  The  Incidence  of  cold  Injury  at  the  South  Pole  Station  was 
extremely  low.  This  may  at  first  seem  a  paradox,  since  the  temperatures  at  the  Pole 
represent  the  lowest  all-year-around  average  ever  recorded.  It  should  be  kept  in 
mind,  however,  that  the  mission  of  the  station  personnel  involved  primarily  indoor 
work  and  that  at  no  time  were  there  extensive  traverses.  The  duration  of  exposure 
to  cold  was  therefore  quite  short  on  the  whole,  and  a  warm  building  was  always 
within  easy  reach  at  all  times. 

The  occurrence  of  arthralgias  of  varying  degrees  was  universal .  The  occurrences 
were  transient  and  followed  work  for  prolonged  periods  in  the  cold.  It  was  not 
uncommon  for  arthralgias  or  stiffness  to  be  most  annoying  on  arising  in  the  morning 
if  exposure  had  been  prolonged  the  previous  day.  There  was  no  effective  treatment 
for  this  condition.  Heat  applied  locally  was  of  considerable  value  temporarily;  but 
the  condition  was  self-limited,  and  pains  tended  to  disappear  with  exercise,  so  that 
any  therapy  was  hard  to  evaluate. 

The  most  common  chest  problem  was  a  cough  with  slight  hemoptysis,  which 
occurred  in  almost  all  hands  at  various  times  during  the  year.  In  general,  the  cough 
was  apparently  the  result  of  deep  breathing  of  cold  air  and  followed  work  by  a  few 
minutes  to  one  hour.  The  coughing,  which  was  usually  unproductive,  would  not 
occur  after  normal  breathing  even  in  the  coldest  temperatures.  Deep  breathing  was 
required.  Hemoptysis  was  always  very  mild  and  transient. 

Another  disorder  which  may  be  taken  as  a  direct  result  of  the  cold  is  the 
increased  incidence  of  nosebleeds  during  or  just  following  heavy  work  outdoors.  A 
proper  face  mask  may  be  the  answer  to  this  troublesome  condition. 

Frostbite.  Unlike  the  situation  at  the  coastal  stations,  the  sun  did  not  have 
sufficient  warming  effect  at  the  South  Pole  to  enable  men  to  work  outside  during  the 
summer  without  total  body  covering.  The  face  was  generally  the  only  exposed  part, 
and  the  nose  was  most  vulnerable.  The  symptoms  of  a  frozen  nose  might  develop 
very  rapidly.  The  entire  duration  of  symptoms  may  be  only  a  fraction  of  a  minute; 
and  at  times  there  would  be  no  symptoms  whatever.  Ears  and  hands  seem  the  next 
most  frequently  affected,  although  the  malar  regions  of  a  few  men  froze  virtually 
as  often  as  their  noses.  There  was  no  frostbite  of  the  feet. 

The  treatment  for  first-degree  frostbite  was  self-administered  in  all  cases. 
Warming  the  part  with  the  bare  hand  (or  with  the  abdomen.  In  the  case  of  the  hand 
itself)  would  rectify  the  situation  in  a  matter  of  a  minute  or  two,  after  which  the 
individual  would  proceed  with  his  activities.  On  cold  windy  days  on  the  windward 
side  of  the  base,  a  man  might  freeze  parts  of  his  face  a  half  dozen  times  in  a  single 
afternoon.  The  event  was  regarded  as  a  nuisance  but  certainly  not  as  an  excuse  to 
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quit  work  or  take  a  break.  First-degree  frostbite  was  so  frequent  and  so  transient 
that  the  men  seldom  reported  It,  and  no  accurate  record  of  frequency  could  be 
obtained.  An  estimate  of  once  per  man  per  day  would  probably  be  on  the  low  side 
for  certain  days  during  the  summer  work  periods. 

There  were  only  two  cases  of  second-degree  frostbite.  One  occurred  on  the 
cheeks  of  a  man  wearing  sunglasses  with  metal  rlns.  The  second  case  occurred  on 
the  hand  of  a  man  working  outside  In  midwinter. 

Snow  Blindness.  There  was  no  snow  blindness  at  the  South  Pole  Station.  The 
reason  for  this  is  not  obvious  because  the  Polar  Plateau  presents  as  great  an  expanse 
of  unbroken  snow  as  possible,  stretching  as  It  does  from  horizon  to  horizon.  The 
personnel  were  not  particularly  careful  In  wearing  sunglasses,  however,  and  a  few 
men  seldom  wore  them  at  all.  Most  of  the  outside  work  was  done  either  In  the  drop 
zone  or  work  areas,  both  of  which  were  thoroughly  littered  with  dark  objects  such 
as  crates,  parachutes,  and  packing  materials  while  the  sun  was  high  overhead.  It  Is 
recognized  that  If  even  a  small  part  of  the  visual  field  Is  darkened,  the  susceptibility 
to  snow  blindness  Is  greatly  diminished.  Hence  the  presence  of  a  clutter  of  building 
equipment  and  supplies  may  have  had  a  favorable  effect. 

It  has  often  been  noted  that  snow  blindness  appears  more  frequently  In  cloudy 
weather  when  the  sky  Is  also  white  or  light  gray.  The  South  Pole  summer  was  very 
mild  and  blue  skies  were  the  rule.  Furthermore,  the  sun  never  rises  above  26  degrees, 
so  shadows  are  always  present.  Both  these  factors  may  have  been  decidedly  an 
advantage  In  reducing  snow  blindness. 

Prevention  of  Cold  Injury.  In  the  prevention  of  cold  Injury,  the  most  Important 
factor  Is  probably  experience.  Frostbite  is  painful,  and  the  men  who  have  had  It 
even  In  minor  degrees  come  to  realize  this  and  take  measures  to  avoid  It,  which  Is 
far  more  effective  than  any  lectures  or  book  reading  could  be.  At  the  South  Pole 
we  are  not  faced  with  the  slow  creeping  cold  which  Is  responsible  for  so  much  cold 
injury  in  other  environments,  but  rather  with  a  brisk  cold  which  attacks  fiercely  and 
rapidly.  The  low  humidity  apparently  decreases  the  sensibility  to  the  cold  right  up 
to  the  point  when  frostbite  Is  Imminent. 

"Cold"  In  the  sense  of  the„ sensation  one  gets  when  stepping  Into  a  shower  of 
cold  water  (I. e. ,  common  usage)  Is  certainly  felt  here  as  well  as  any  other 
environment.  "Cold"  in  a  new  sense  of  the  word,  however.  Is  felt  In  the  exposed 
parts,  and  Is  more  like  a  sensation  of  heat  that  cold.  The  sensation  is  duplicated 
closely  by  pouring  ethyl  chloride  on  the  skin  and  blowing  the  spot  to  evaporate  It. 
Another  Indescribable  attribute  of  the  South  Pole  coldness  Is  the  apparent  lessening 
of  the  "unpleasantness"  of  the  sensation.  Whether  this  Is  due  to  acclimatization  in 
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the  low  humidities,  or  some  other  factor,  is  difficult  to  say.  The  unpleasantness  of 
the  cold  here  is  the  feeling  that  a  part  of  the  body  is  close  to  that  borderline  of 
freezing  which  becomes  so  well  known  and  so  dreaded.  It  Is  the  progressive  stiff¬ 
ness  of  the  fingers,  or  the  aches  and  pains  which  are  attendant  on  any  prolonqed 
exposure. 


One  should  dress  for  the  wind  rather  than  for  the  temperature  at  the  South  Pole. 
One  may  feel  colder  on  a  warm  windy  day  than  on  a  calm  day  twenty  degrees  colder 
by  the  thermometer.  An  accidental  death  from  exposure  with  the  classical  pattern 
of  fatigue,  drowsiness,  and  warmth  would  probably  be  Impossible  at  the  Pole,  since 
this  pattern  requires  a  slow  cooling  of  the  body  temperature.  The  transition  from 
normal  body  temperature  to  lower  temperatures  at  the  Pole  would  take  place  rapidly, 
causing  intense  shivering  and  agitation  rather  than  drowsiness.  Although  this  Is 
perhaps  in  our  favor,  it  should  be  emphasized  that  the  present  clothing  Is  Inadequate 
in  itself  to  protect  a  man  Indefinitely  from  winter  temperatures.  An  outside  source 
of  heat  is  necessary. 

Screening  of  Personnel 

All  men  who  were  proposed  as  members  of  the  construction  party  were  examined 
physically  by  the  medical  officer  at  McMurdo.  All  those  who  had  complaints  which 
might  interfere  In  any  way  with  strenuous  physical  exertion  were  disqualified.  Per¬ 
sonnel  were  questioned  particularly  in  regard  to  musculo-skeletal  and  respiratory 
disorders.  Hemoglobin  determination  was  performed  on  each  man  to  make  sure  no 
one  with  anemia  was  sent  to  the  high  altitude  of  the  Pole. 

Alcoholic  Beverages 

The  advantages  of  having  alcohol  in  a  small  isolated  base  are  numerous.  First 
of  all.  It  must  be  remembered  that  the  personnel  of  the  small  base  are  deprived  of 
many  comforts  and  pleasures  normally  found  in  even  the  most  distant  parts  of  the 
world.  These  things  combine  to  make  the  men  feel  restricted  as  well  as  Isolated, 
so  that  every  possible  privilege  must  be  used  to  offset  this  feeling.  Although  the 
use  of  alcohol  may  not  be  condoned  in  regular  duty,  in  isolated  duty  it  actually 
is  small  compensation  for  the  freedom  lost  in  other  ways. 

Secondly,  alcohol  is  most  important  in  adding  variety  to  the  weekly  routine. 

It  is  hard  to  express  how  vital  "variety"  is  in  the  maintenance  of  good  morale.  Al¬ 
cohol.  serves  this  purpose  well.  Furthermore,  the  actual  taste  of  the  drink  is  a  welcome 
addition  to  a  diet  of  monotonous  dehydrated  and  canned  foods,  and  it  is  excellent 
in  increasing  appetites. 
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Finally,  alcohol  fills  a  most  significant  function  In  maintaining  a  harmonious, 
we  |-kmt  group.  When  alcohol  Is  served  to  the  group  during  a  "happy  hour, "  much 
ot  the  unpleasantness  of  living  In  confinement  with  so  few  others  disappears.  All 
the  petty  grievances,  grumbles,  and  differences  of  opinion  are  melted  away.  None¬ 
theless,  It  would  be  unrealistic  to  look  on  alcohol  as  a  panacea. 

ii  ..  AJcoho1  h°s  Its  disadvantages.  One  worries  about  outright  drunkenness  with 
a  I  the  dangers  that  this  Implies.  Another  disadvantage  Is  that  alcohol,  when  fairly 
distributed  to  all  hands,  may  be  used  as  a  barter  Item  by  the  nondrinker,  creating 
a  blackmarket  and  therefore  bad  feelings  and  trouble.  Finally,  one  may  say  that, 
because  of  the  hardships  of  Isolated  duty,  the  presence  of  alcohol  might  be  seized 

up>n  too  avidly,  with  the  creation  of  frank  alcoholism  and  chronic  disability  In 
a  Few  men.  ' 

These  problems  were  recognized  at  the  South  Pole  Station,  and  the  policy  was 
so  directed  to  gain  the  most  from  the  supply  of  alcohol  and  at  the  same  time  minimize 
Its  dangers.  From  the  start,  alcohol  was  distributed  only  on  Saturday  nights.  Whiskey 
and  brandy  were  both  available,  and  no  restriction  was  placed  on  the  quantity  taken 
during  the  "happy  hour. "  It  was  made  clear,  however,  that  any  man  who  abused 
the  privilege  would  be  denied  further  alcohol  and  that  If  any  Injury  occurred  as  the 
result  of  alcohol,  the  supply  would  be  stopped  for  the  remainder  of  the  winter  night. 

was  not  these  threats  which  kept  the  men  in  bounds  so  much  as  It  was  the  social 
pressure  of  the  small  group.  In  a  station  of  only  eighteen  men,  nothing  goes  by 
unnoticed,  and  the  group  can  exert  a  great  deal  of  force  by  even  a  casual  disapproval. 

The  problem  of  alcohol  being  used  for  barter  did  occur,  with  the  2-ounce 
bottles  of  brandy.  This  was  rapidly  remedied  by  serving  the  brandy  out  of  a  quart 
bottle  and  keeping  the  small  bottles  secured.  After  this  change  of  policy,  there  was 
no  more  trouble  In  this  respect. 

In  summary,  alcohol  found  good  use  at  the  South  Pole  Station.  It  was  not  used 
In  excessive  amounts  (4  to  6  ounces  per  man  per  month).  It  was  welcomed  during 
the  group  occasions  for  Its  taste  as  well  as  Its  warmth.  It  tended  to  bring  the  men 
together.  Those  minor  problems  which  arose  because  of  Its  use  were  easily  handled 
by  judicious  distribution  of  the  supplies. 

The  one  recommendation  is  the  opinion  of  the  entire  station  personnel.  It  is 
that  it  would  be  far  wiser  to  supply  a  larger  variety  of  better  grade  alcohol  in  small 
quantity  than  huge  supplies  of  second-rate  materials.  The  men  do  not  use  the  alcohol 
for  effect.  The  morale  value  lies  elsewhere. 
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Research 


Urinalysis  Study.  Routine  urinalysis  was  performed  on  specimens  from  sixteen 
of  the  South  Pole  personnel  to  ascertain  a  rough  gauge  of  "normalcy"  and  perhaps 
to  assist  the  future  physician  here  who  Is  faced  with  the  problem  of  not  knowing 
normal  ranges  In  acclimatized  personnel..  None  of  the  men  were  on  the  sick  list 
at  the  time  of  the  study.  There  appeared  nothing  unusual  about  the  color  of  the 
urines.  They  were  mainly  medium  yellow.  Cloudiness  of  the  urines  frequently 
appeared:  clear,  50  percent;  slightly  cloudy,  25  percent;  grossly  cloudy,  25  percent. 
The  pH  ranged  from  5.5  to  6.0  70  percent  of  the  time.  The  specific  gravity  ranged 
from  1.090  to  1.031.  No  glucose  and  albumin  were  found.  Microscopic  tests  revealed 
leukocytes  100  percent;  epithelial  cells,  25  percent;  amorphous  matter,  45  percent; 
mucus,  25  percent;  and  crystals,  30  percent.  The  cloudiness  of  the  urines  was  due 
either  to  amorphous  ureates  or  phosphates.  All  urine  specimens  were  random  speci¬ 
mens.  The  pH  determination  was  with  Nitrazaine  Paper;  the  glucose  determination 
was  with  "Urine-Surgar  Test  Tablets";  ar.d  the  albumin  determination  was  by  heating 
in  an  acid  medium. 

Blood  Studies.  Routine  blood  studies  were  done  on  four  of  the  South  Pole 
personnel  who  were  not  on  the  sick  list.  Studies  included  complete  blood  counts, 
venous  clotting  times,  erythrocyte  sedimentation  rates,  hemoglobin  determination, 
clot  retraction  times,  and  specific  gravity  determinations  on  whole  blood  and  plasma. 
The  results  indicated  that  all  values  were  within  the  predicted  limits  of  "normal." 

No  effects  of  high  altitude  were  noted  In  the  blood  counts.  RBC  ranged  from  5.5 
to  6.5  million.  Hemoglobins  tended  to  the  high  side  of  normal  sea-level  range. 

ESR  was  consistently  I  to  2  mm.  Specific  gravity  determinations  are  thought  to  be 
too  unreliable  to  be  reported.  VCT  again  presented  the  curious  phenomenon  of 
being  greatly  prolonged  in  a  few  isolated  cases.  No  cause  for  this  is  known,  but 
the  technique  (Lee-White)  may  have  been  at  fault.  Calculation  of  MCH,  MCHC, 
and  MCV  showed  values  within  the  normal  range  for  all  subjects  tested. 

Hallett 


Medical  Facilities 

At  the  beginning  of  the  operation  at  Hallett,  the  medical  officer  was  dependent 
on  the  ships'  medical  facilities.  Only  immediate  emergency  and  minor  treatment 
was  done  at  the  camp  site.  The  medical  facilities  consisted  of  an  emergency  medical 
kit  prepared  by  the  medical  officer.  The  permanent  base  was  occupied  early  in 
January  1957.  At  this  time  all  perishable  medical  equipment  was  uncrated  and  moved 
Into  the  sick  bay.  Operating  table  and  lights  were  set  up.  A  spare  55-gallon  fuel 
drum  was  used  as  water  supply.  A  temporary  sink  was  made  out  of  a  large  cooking 
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h^'tlna'jT  l0,TP!<ru  by  °  IOr9e  darkroom  *'"!<•  Provisions  were  not  mode  for 
heating  water  in  the  sick  bay. 

Responsibilities  of  Medical  Officer 

During  the  construction  period  the  medical  officer  was  responsible  for  the 
water  supply  in  addition  to  his  medical  duties.  He  assumed  duties  as  officer-in- 

of  alldel  T'l  SfaM°nu,n  F,ebr;Jary  1957  and  was  responsible  for  the  supervision 
all  departments.  He  shared  cleaning  and  water  details  with  the  group,  and  served 

as  storekeeper.  During  lying  operations  he  was  in  charge  of  the  crash  L  and 

stoodThTd^ r  fC::iCheCkIn9  CondlHons  of  *»*  runway.  It  can  readily  be  under¬ 
ood  that  difficulties  can  be  encountered  when  a  medical  officer  has  to  serve  in 
several  capacities. 

Health  Problems 

Diseases  and  Illnesses.  During  the  construction  period  injuries  were  seen 
ery  frequently.  These  were  usually  minor  and  most  were  on  the  hands.  At  that 
Ime,  no  ma|or  injuries  or  infections  occurred.  During  the  isolation  period  there 
were  frequent  complaints  of  sore  throats  and  nosebleeds.  These  were  probably  caused 
by  the  ,ow  humidity,  and  very  little  could  be  done  to  prevent  them.  Two  cases  of 
middle-ear  infection  were  treated;  these  were  secondary  to  the  sore  throat.  There 
ere  no  hospital  cases,  and  very  few  man-hours  were  lost  due  to  illness.  Due  to 

elSrTed  roUth  ^  thL  SfaH°n'  SiGk  Ca"  WQS  held  ra"dom-  Individuals 

reported  to  the  medical  officer  whenever  they  had  medical  complaints.  Unusual 

Illnesses  did  not  occur  at  this  station. 

Climatic  Effects.  Cold  weather  will  hinder  an  individual's  health  if  he  is 
exposed  to  it  without  due  precautions.  A  person  doing  heavy  work  without  the  neces- 
sary  clothing  ,s  more  apt  to  get  hurt;  muscles  will  get  stiff  and  inefficient.  In  this 
kind  of  environment  one  has  to  be  more  careful  in  the  quality  of  his  diet.  He  should 

rcaum  !,ven  thou9h  f°°ds  are  kepf  fr°zen' fheir  ^in  content, 
especially  vitamin  C,  will  decrease  as  time  passes.  Infestious  diseases  were  seldom 

seen.  Apparently  there  is  a  decreased  quantity  of  bacteria  because  of  the  low  tem¬ 
perature. 

l  AccJlmaflzatlon  of  the  face  and  hands  was  very  fast.  It  took  a  longer  time 
for  the  body  to  get  used  to  low  temperatures,  and  heavy  clothing  was  worn  for  a 
while.  As  soon  as  the  body  got  used  to  the  low  temperature,  individuals  wore 
lighter  clothing.  The  temperature  indoors  was  kept  at  68  F,  which  felt  cold  the 
tirst  tew  months  until  individuals  got  used  to  it. 
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F.I?f StbIt®  was  seen  on  three  occasions,  but  two  or  three  weeks  had  passed 
degree  caJs  T'  n°['C^,an>'  =h°n9«  °"d  ^Ported  to  sick  bay.  These  were  first- 
a^gwCbrdn«smVOlVed  . . .  °ne  *'”•  were  no  cases 

Psychological  Problems 

.f*  on*  ,'m'  f  ?no1H’,r  ^eryone  went  through  a  period  of  depression.  At  such 

noted  dice  u  'f  °lonLe-  ™S  never  los,ed  more  ,h°"  <■  d°V‘-  It  was 

anoint,  Mme''’d'v  duals  sought  attention  from  others.  There  were  a  few  chmnlc 

322  A,.no  "me  »'te  tranquilizers  used  for  the  treatment  of  these  neumtlc 
manifestations.  In  general,  the  manifestations  were  mild,  but  because  of  the  size 
of  the  group,  these  were  heard  over  and  over  again,  making  them  more  noticeable. 

Alcoholic  Beverages 

Alcohol  on  hand  at  Hallett  consisted  of  whiskey,  brandy,  and  95  percent 
gra  n  alcohol.  Only  one-third  of  the  stock  was  expended  from  January  1957  until 
January  1958.  Beer  was  sold  at  the  ship' s  store  and  was  bought  at  a  rate  of  one 
case  per  man  per  week.  Drinking  was  allowed  after  working  hours  only.  This  was 
fo  lowed  by  everyone.  No  restriction  was  made  on  the  amount  each  man  could 

t  ^  ^ey  were  cautioned  against  drinking  too  heavily  to  prevent  interference 
with  their  work  the  next  day. 

Wilkes 


Medical  Facilities 

During  the  off-loading  and  construction  period,  a  first-aid  station  was  set  up 
In  a  corner  of  the  radio  and  administration  Jamesway  for  care  of  minor  medical  pro¬ 
blems  of  the  approximately  100  workers  and  for  direction  of  evacuation  of  serious 
casualties.  Following  commissioning  of  the  Base  in  February  1957,  the  task  group 
departed,  leaving  the  wintering-over  party  of  10  civilian  scientists  and  17  Navy 
personnel  to  finish  construction  and  settle  down.  At  this  time  the  Wilkes  medical 
department  consisted  of  thirty-odd  crates  of  medical  supplies,  and  slightly  over 
JUU  square  feet  of  newly  tiled  but  otherwise  unimproved  space  in  a  48-foot  by 
20-foot  Clements  hut.  ' 

Medical  Personnel 

During  the  construction  period,  two  corpsmen  alternated  on  12-hour  shifts. 

The  wintering-over  physician  also  lived  ashore  to  supervise  the  station  and  was  on 
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24-hour  call.  During  the  period  of  isolation  the  medical  staff  consisted  only  of 
the  physician. 

Health  Problems 

There  were  no  serious  medical  problems  during  the  two  weeks  of  off-loading 
and  construction.  The  two  cases  evacuated  to  ships  were  a  simple,  undisplaced 
finger  fracture  and  a  man  showing  asthenia,  lethargy,  questionable  icterus,  and 
palpably  enlarged,  tender  liver  In  which  a  diagnosis  of  incipient  Infectious  hepatitus 
was  thought  likely.  With  the  temperature  varying  between  20  F  and  45  F  there 
were  no  cold  Injuries  whatsoever. 

Injury.  One  man,  admitted  to  the  sick  list  at  Wilkes,  fell  approximately  4 
feet  from  a  D4  tractor  superstructure,  striking  his  left  shin  on  a  projecting  metal 
part.  When  first  seen  in  sick  bay  It  was  noted  that,  though  neither  trousers  nor 
long  underdrawers  were  tom,  there  was  a  deep  grossly  contused,  triangular  lacera¬ 
tion.  Twenty-four  days  after  original  laceration,  the  patient  reported  pain  and 
swelling  at  the  wound  site  following  a  severe  blow  to  the  area  6  to  8  hours  earlier. 
Inflammation  subsided  and  wound  healing  progressed  well  until  discharged  to  full 
duty  eight  days  after  admission.  This  slow  healing  and  tendency  to  Infection  was 
due  to  the  cold  climate. 

Asphyxia.  A  potential  hazard  of  cold-weather  living  was  illustrated  by  the 
mechanic  who  had  spent  the  afternoon  welding  galvanized  metal  and  had  not  opened 
the  garage  doors  to  insure  adequate  ventilation  because  of  the  sub-zero  cold.  This 
man  was  given  a  diagnosis  of  acute  metal  fume  (zinc)  poisoning  and  put  to  bed. 
Thirty-six  hours  later  he  felt  entirely  well. 

The  one  case  encountered  of  carbon  monoxide  poisoning  was  minor  and  resulted 
when  a  man  continued  to  drive  a  weasel  even  though  he  was  aware  that  exhaust  fumes 
were  entering  the  cab  through  an  eroded  exhaust  pipe. 

It  should  be  pointed  out  that  in  cold  weather  trail  work,  especially  when  a 
party  is  caught  In  a  blizzard,  men  often  sleep  in  weasels  because  of  their  warmth 
and  the  trouble  of  setting  up  tents  In  a  wind.  Under  these  circumstances  the  vehicles 
are  usually  allowed  to  run  all  night  because  of  the  likelihood  of  their  not  restarting 
at  low  temperatures.  The  possibility  of  a  small  exhaust  leak  Into  the  weasel  cab 
could  be  a  real  hazard  under  these  conditions. 

Climatic  Effects 

In  most  respects  weather  had  no  particular  bearing  on  the  type  of  case  seen 
at  sick  call  at  Wilkes  Station.  The  absence  of  upper  respiratory  infections  was  noted. 
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One  condition  noted  at  Wilkes,  and  apparently  also  at  other  U.  S.  bases,  was 
that  superficial  wounds  healed  slowly  and  tended  to  become  Infected.  At  least  this 
was  the  case  during  the  first  two  months  of  wintering-over.  During  this  time,  also, 
several  other  Interesting  Inflammatory  conditions  of  subcutaneous  tissues  all  disappeared 
with  application  of  local  heat  for  seven  to  ten  days.  During  midwinter,  presumably 
after  acclimatization,  wounds  healed  readily  without  infection  and  no  further  unusual 
inflammatory  lesions  were  seen. 

-  Acclimatization.  The  only  actual  cold  injuries  sustained  by  Wilkes  personnel 
were  those  resulting  from  work  and  travel  on  the  ice  cap  and  were  seen  at  the  main 
base  only  In  convalescent  state,  if  at  all..  These  included  several  Instances  of  first 
and  second  degree  frostbite.  It  is  certainly  true  that  in  February  and  March,  when 
wounds  healed  slowly,  men  still  felt  cold  in  the  20  to  30  F  temperatures  and  had  not 
yet  been  convinced  to  keep  their  barracks  thermostat  at  65  F  or  below,  it  is  also 
true  that  some  acclimatization  did  occur,  for  after  early  April  (when,  incidentally, 
healing  began  to  proceed  normally)  men  actually  began  to  shed  clothing,  although 
the  weather  grew  colder,  and  during  the  winter  complained  of  sweltering  heat  when 
the  galley  temperature  occasionally  reached  80  F. 

That  this  was  far  from  complete  acclimatization  Is  indicated  by  the  conditioning 
of  the  glaciologists,  who  spent  the  winter  In  the  Icecap  station  Jamesway  hut.  Here 
the  temperature  which  never  rose  above  freezing  at  the  floor  level,  was  approximately 
35  to  40  F  at  the  1-1/2  foot  level  of  the  cots,  was  55  to  60  F  at  the  top  of  the  hut, 
occasionally  went  to  70  F  at  the  hut  roof  directly  over  the  space  heater.  Visitors 
to  the  station  huddled  in  heavy  clothing  while  the  glaciologists  sat  comfortably  In 
shirt  sleeves  (though  they  retained  well-insulated  foot  gear).  When  the  glaciologists 
returned  to  base,  they  complained  of  the  heat  in  the  barracks  In  which  eye-level 
thermostats  were  set  at  65  F. 

,  Dehydration.  An  Interesting  case  illustrating  an  unusual  hazard  of  cold-weather 
living  occurred  in  late  May.  Questioning  disclosed  that  the  patient  had  been  spend¬ 
ing  most  of  his  time  away  from  the  base  on  fieldwork,  subsisting  primarily  on  tea  and 
chocolate  bars  (two  of  the  primary  sources  of  oxylates),  and  had  been  thirsty  most  of 
the  time.  The  patient  was  taken  off  these  foods  and  the  diagnosis  was  considered  to 
be  oxylate  crystallurla.  This  would  seem  to  point  out  a  potential  hazard  accompany¬ 
ing  the  dehydration  and  tendency  to  subsist  on  tea  and  chocolate  so  often  encountered 
In  people  doing  strenuous  trail  work  In  cold  climates. 

Psychological  Problems 

This,  eventually  and  discouraglngly.  Is  probably  the  most  Important  factor  of 
all  which  influences  morale.  Men  with  neuroses,  particularly  character  neuroses, 
find  group  participation  on  a  natural  basis  difficult  and  are  likely  to  be  unhappy  and 
make  others  unhappy. 
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Alcoholic  Beverages 


Wilkes  was  lucky  to  have  an  abundant  supply  of  liquor.  Our  original  stock 
of  whiskey  was  increased  by  liquor  left  by  MCB  ONE.  Whiskey  was  served  on  an 
ad-lib  basis  at  routine  Saturday  night  and  holiday  evening  parties.  On  special 

occasions,  fairly  potent  fruit  juice  punches  were  concocted  with  varying  ingredients 
and  were  much  appreciated. 


left  °f  I"?"?06  botHeS  °f  b,andy  were  also  increased  by  those 

left  by  MCB  ONE.  This  enabled  routine  after-work  rations  throughout  the  year. 

This  2  ounces  of  liquor  at  the  end  of  the  day  tended  to  promote  relaxation  and 
sociability  when  all  personnel  gathered  for  the  evening  meal. 


Beer  was  supplied  as  a  ship' s  store  Item  in  large  quantity  and  was  much  used. 
The  anxiety-re! 'eving  and  socializing  values  of  alcohol  are  well  known  and  were 
well  utilized  at  Wilkes.  There  were  cases  of  intoxication,  but  as  alcohol  was  avail¬ 
able  only  during  off-duty  hours,  no  difficulties  arose.  It  was  felt  by  most  that 
morale  was  enormously  aided  by  our  adequate  liquor  supply. 

Research 


There  was  some  Interest  in  the  adrenalin  sensitivity  debunking  experiments 
carried  on  at  Byrd  Station.  Although  these  studies  were  not  done  officially  at 
Wilkes,  one  of  the  glaciologists  was  sufficiently  Interested  to  suggest  shots  before 
and  after  his  stay  at  the  Icecap  station.  This  190-pound  man  showed  no  appreciable 
response  to  0.25  cc  and  only  minimal  pulse  and  blood  pressure  response,  with  no 
sub|ective  reaction  at  all,  to  0.  5  cc  of  1 . 1000  adrenalin  before  leaving.  On  re¬ 
turn  from  two  months  on  the  icecap  he  showed  precisely  the  same  reactions.  It 
would  therefore  seem  that  adrenalin  sensitivity,  if  it  exists  at  all,  is  certainly  not 
the  rule  with  the  degree  of  acclimatization  encountered  at  U.  S.  bases.  Nor  does 
it  seem  reasonable  that  sensitivity  to  a  vaso-constrictive  drug  should  play  a  major 

part  in  a  process  that  actually  consists  mainly  of  peripheral  and  superficial  vaso¬ 
dilation. 

Ellsworth 


Medical  Facilities 

One  of  the  temporary  Jamesways  was  set  aside  for  use  as  a  first-aid  station. 
Two  large  medical  chests  contain ing  emergency  medical  and  surgical  supplies  were 
moved  from  the  ship  to  this  building.  Minor  injuries  and  complaints  were  handled 


in  this  first-aid  station.  More  severe  injuries  or  those  cases  requiring  bed  rest  were 
sent  back  to  the  ships  for  treatment.  When  the  last  ship  had  left  in  February  1957 
the  interior  construction  of  the  permanent  sick  bay  was  still  incomplete  and  none  of 
the  medical  supplies  had  been  unpacked.  It  was  approximately  two  weeks  before 
the  permanent  sick  bay  was  In  operating  order  and  the  medical  supplies  unpackaged. 
At  that  time  the  temporary  first-aid  station  was  closed,  but  some  medical  and  surgical 
supplies  were  left  there  as  a  precautionary  measure  in  case  the  permanent  sick  bay 
should  be  destroyed. 

Medical  Personnel 

The  medical  personnel  at  Ellsworth  consisted  of  a  doctor  and  a  corpsman.  One 
of  the  civilian  personnel  had  been  a  male  nurse,  and  offered  his  services  if  needed. 

Medical  Instruction  and  Assistance 

During  the  winter  months,  the  scientists  scheduled  to  go  on  the  summer  tra¬ 
verse  were  invited  weekly  to  listen  to  informal  talks  on  first-aid  and  demonstrations 
given  by  the  medical  officer.  These  were  well  attended.  Before  their  departure, 
the  scientists  were  supplied  with  two  small  medical  chests  with  all  the  medicines  and 
surgical  instruments  that  they  were  capable  of  using.  On  several  occasions  medical 
care  In  the  form  of  drugs  or  a  surgical  procedure  was  given  to  the  British  personnel 
at  Shackleton  and  Halley  Bay  stations. 

Health  Problems 

Incidence  of  Illness.  Although  there  were  regular  sick-call  hours,  these  were 
rarely  adhered  to  and  people  visited  the  sick  bay  whenever  they  had  the  urge  to  do 
so.  The  health  of  the  personnel  at  this  station  was  very  good.  There  were  no  cases 
of  communicable  disease.  Infections  were  a  rarity.  Infections  requiring  antibiotic 
therapy  were  one  urinary  tract,  several  tonsilar,  and  lacerated  wounds.  No  "colds" 
nor  upper  respiratory  infections  were  treated.  Dryness  and  crusting  of  the  nasal 
passages  was  a  common  finding  on  examination  and  was  complained  of  by  a  few.  This 
was  probably  due  to  the  dryness  of  the  air  within  the  buildings,  where  the  relative 
humidity  averaged  between  30  and  35  percent. 

Injury.  The  number  of  sprains,  particularly  of  the  ankle  joint,  was  out  of 
proportion  to  the  number  of  other  injuries  seen.  This  preponderance  of  ankle  sprains 
was  due  to  the  slippery  condition  of  the  walkways  in  the  tunnels.  Placing  of  duck- 
boards  in  the  tunnels  helped  to  correct  the  situation,  but  sand  or  some  other  material 
would  have  been  useful. 
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and  If  recurred  when  not  treated  *Th  ?k  re°^e.nf  ,of  fh«  c°ndIHon  was  only  palaHve 
we  were  on  the  t  '*1°"  *"*  d,d  "»  d'-PP«-  while 

an  atopic  dermatitis  believed  to  be  due  to  flour!  C°°k‘  ’*  W°S  d,°9n°Sed  « 

a  •»,%  hXld*riit?ow',9h; ,he  rhole,:,me  ^ were  ,n *« «*««<:. 

have  irffi;  ,h‘u!s!r9*ry  W“  °"  C°SeS  defe,Te<i  Un'"  could 

Climatic  Effects 

st teiitS  -  ™  :^t:fdXce' 

arthraj^TT^*  ?!  m°?h  9Peafer  ,mPorfance  ^an  frostbite  was  the  problem  of 

^  2=  s  xz-1 

j  i  j  ,  Y  a  week  or  more  with  sympfomless  periods  between  In 

J  l  ^  °rder'  fhe  i°,nts  often  affected  were  the  elbows  knees  ff 
and  shoulders.  The  usual  complaint  was  "aching  iolnts  "  SlZ  of  7?  I  ,  T*' 

regimen,  symptoms  would  usually  persist  for  four  or  more  daTs  It  Is  beMev A  tu\ 
and  he  had  a  considerable  limp.  . . ad  a  ve^  slight  aZn, of  sweltXut 
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h  knee  pints,  but  no  other  signs.  Wrapping  the  knees  with  an  elastic  bandage 
did  not  help  the  condition  any.  After  four  days,  one  of  the  men  was  placed  on  bed 
res  .  The  condition  improved  but  reappeared  several  days  after  he  started  ambulating. 
When  men  are  on  ships  enroute  to  similar  operations  they  should  get  dally  exercise, 
and  once  they  are  on  the  beach  the  work  load  should  be  Increased  progressively. 


Snow  Blindness.  No  cases  of  snow  blindness  were  reported  at  Ellsworth.  Most 
personnel  consistently  wore  some  type  of  dark  glasses  when  outdoors.  One  driver 
who  worked  outside  much  of  the  time  regularly  complained  of  frontal  headaches, 
which  were  re  lived  by  aspirin.  He  always  wore  dark  glasses  and  his  vision  was  good 
whenever  checked.  One  of  the  civilian  members  of  the  traverse  party  usually  did 
not  wear  glasses  even  in  the  summertime,  but  did  not  complain  of  headaches  or  eye 

rm i in  p  .  ' 


]n§pm£ia.  Complaints  of  Insomnia  were  most  prevalent  during  the  months  of 
March,  April,  and  May.  There  were  two  environmental  changes  taking  place  at 
that  time.  The  winter  darkness  was  setting  in  and  ihe  amount  of  hard  outside  work 
was  ending.  In  only  three  or  four  cases  were  the  symptoms  considered  severe  enough 
to  warrant  the  use  of  barbituates.  After  the  month  of  May  and  including  the  summer 
months  of  1958,  the  complaint  was  very  sporadic  and  affected  only  a  few  indisiduals. 

Screening  of  Personnel 

The  psychiatric  program  that  was  used  to  screen  wlnterlng-over  personnel 
left  much  to  be  desired.  Too  much  emphasis  was  placed  on  motivation  and  not  enough 
direct  observation  of  how  Individuals  reacted  within  the  group  while  at  Davlsville. 
More  importance  should  be  placed  on  how  an  individual1  s  personality  and  his  be¬ 
havior  fits  into  the  unit  as  a  whole.  This  does  not  mean  that  some  psychiatric  screen¬ 
ing  In  the  Initial  process  of  selection  would  not  be  valuable.  The  people  that  are 
going  to  a  particular  station  should  be  placed  In  a  separate  unit  and  the  final  selec- 
tion  be  made  the  responsibility  of  the  offlcer-in-charge  of  a  station,  along  with 
the  help  of  the  other  officers.  It  is  equally  as  Important  to  know  if  a  man  has  a 
congenial  personality,  if  he  is  able  to  orient  himself  to  the  group's  goal,  if  he  feels 
he  is  a  part  of  the  group,  if  he  can  obey  orders  willingly,  if  he  knows  his  job,  and 
if  he  is  a  willing  worker. 

All  personnel  at  the  station  were  again  examined  in  July  of  1957  after  being 
in  the  antarctic  for  six  months.  The  findings  of  this  examination  were  entered  in 
health  records,  and  individuals  needing  dental  or  medical  treatment  were  given 
appointments. 
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Research 


The  psychiatric  program  as  set  up  by  the  Bureau  of  Medicine  and  Surgery 
failed  to  make  use  to  the  fullest  extent  of  the  medical  officers  at  the  individual 
stations  who  had  a  personal  interest  in  the  program  and  close  association  with  the 
personnel..  The  multiple-test  sheets  were  loaded  with  emotionally  disturbing  ques¬ 
tions  that  in  most. instances  were  either  not  answered  truthfully  or  left  blank.  It  is 
believed,  in  the  interest  of  morale,  that  these  tests  should  not  be  given  to  people 
while  they  are  living  in  isolated  spots. 

Almost  any. type  of  research  was  impractical  during  Deep  Freeze  II  at  Ellsworth 
Station.  Insufficient  time  after  routine  duties  had  been  done  prevented  the  medical 
off'cer  or  any  other  personnel  from  taking  part  in  research  projects.  However,  now 
that  the  station  is  established,  and  provided  the  medical  officer  is  not  kept  busy 
with  other  than  medical  duties,  it  would  seem  possible  that  he  could  carry  on  some 
limited  studies  of  cold  acclimatization  or  some  investigation  that  would  take  advan¬ 
tage  of  the  location.  While  it  would  not  be  possible  for  the  station  doctor  to  go 
himself,  he  nevertheless  could  probably  help  in  research  carried  out  by  ornithologists 

at  the  newly  discovered  Emperor  penguin  rookery  at  Gould  Bay. 

Alcoholic  Beverages 

A  two-year  supply  of  brandy  and  bourbon  and  several  cases  of  rye  and  sherry 
wine  were  kept  outside  in  security  lockers  the  entire  year.  Although  freezing  took 
place,  none  of  the  bottles  broke  or  lost  their  contents.  During  the  bui’ding  period 
two  ounces  of  brandy  was  given  to  everyone  in  the  summer  support  and  wintering- 
over  groups  when  they  had  finished  working  a  shift.  Almost  everyone  took  their 
ration  and  it  was  obviously  a  morale  booster.  During  the  remainder  of  the  year  liquor 
was  consumed  principally  during  station  parties,  which  were  thrown  every  two  or 
three  weeks.  Very  little  liquor  was  used  for  medicinal  purposes. 

Since  most  liquor  was  used  for  social  drinking,  it  would  serve  its  purpose 
better  if  there  was  a  selection  large  enough  to  make  mixed  drinks.  Some  gin,  vermouth, 
Scotch,  and  a  greater  selection  of  wines  should  be  included. 


DENTAL  HISTORY 
McMurdo 
Dental  Officer 

The  original  plan  for  Operation  Deep  Freeze  I  made  no  provision  for  a  dental 
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officer  at  either  of  the  two  wintering  sites.  Later  the  plan  was  changed,  and  a 
dental  officer  was  assigned  to  McMurdo  Sound. 

At  the  U.S.  Naval  Medical  Research  Laboratory,  New  London,  Connecticut, 
the  dental  officer  scheduled  to  winter  over  at  McMurdo  had  been  provided  with  an 
excellent  program  of  oral  research,  to  be  carried  out  during  his  stay  in  the  far  south 
during  Deep  Freeze  I.  As  the  operation  developed,  however,  it  soon  became  apparent 
that  such  definite  laboratory  investigation  would  have  to  be  deferred  until  the  opera¬ 
tion's  pioneer  first-year  phase  had  passed.  The  dental  officer  found  that  a  consi¬ 
derable  amount  of  nondental  duty,  added  to  the  clinical  work,  fully  consumed  his 
time.  |t  was  the  first  time  that  a  dentist  had  wintered  in  Antarctica. 

Dental  Cases  (Deep  Freeze  I) 

Of  the  92  possible  dental  patients  in  the  wintering  party,  there  were  but 
three  who  did  not  receive  treatment  during  the  course  of  their  stay  at  McMurdo.  As 
is  usually  true  in  dental  practice,  most  of  the  clinical  procedures  carried  out  were 
designed  to  keep  pain  from  arising,  rather  than  to  alleviate  pain  already  present. 
Several  cases  disclosed  tooth  pain  resulting  from  lack  of  proper  insulation  beneath 
metallic  restorations.  The  restorations  had  been  placed  at  previous  duty  stations. 

They  had  been  entirely  comfortable  until  the  men  went  to  Antarctica.  When  exposed 
to  the  cold  air  of  the  antarctic,  the  teeth  became  painful.  Permanent  amalgan 
restorations,  with  sedative-base  linings  were  made  in  all  cases.  No  further  recur¬ 
rences  of  pain  were  reported,  except  by  a  patient  who  was  later  assigned  to  the 
South  Pole  construction  party.  About  an  hour  after  landing  at  the  South  Pole,  two 
teeth  began  to  hurt  slightly.  No  medication  was  given  to  relieve  the  discomfort; 
it  left  in  a  few  hours  and  never  returned.  The  explanation  for  this  phenomenon  seems 
to  be  the  very  abrupt  change  in  atmospheric  pressure  when,  in  the  course  of  a  few 
hours,  the  patient  was  transported  from  the  sea-level  altitude  of  McMurdo  Sound 
to  the  10,000-foot  altitude  of  the  South  Pole. 

Hypersensitive  cervical  dentin  was  a  common  complaint.  Relief  was  usually 
realized  from  the  application  of  silver  nitrate  or  trichloracetic  acid.  If  such  con¬ 
servative  measures  failed,  a  cavity  was  prepared  and  a  filling  inserted.  There  was 
only  a  small  amount  of  periodental  trouble  to  be  treated  by  the  dental  officer. 

Gingival  disorders  usually  responded  to  scaling  and  polishing  of  the  teeth  and  the 
use  of  hydrogen-peroxide  solution.  Pericornitis  was  treated  successfully  with  iodo- 
glycerol  (or  with  extraction)  in  the  usual  manner.  In  four  instances,  abscesses  at 
the  apices  of  anterior  teeth  were  eliminated  by  root-canal  therapy  and  apicoectomy. 
Several  canker  sores  were  acuterized  with  trichloracetic  acid.  The  dental  officer 
did  not  notice  evidence  of  vitamin  deficiency  in  even  a  single  instance.  The  medical 
officer  concurred  in  this  observation. 
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One  unusual  periodontal  case  illustrated  the  effect  on  oral  soft  tissues  of 
tension,  fatigue,  and  strain.  The  patient  had  a  canker  sore  on  the  left  side  of  the 

'PTuanj  VeT  S?Je  an?  bleedin9  9ums-  He  had  been  taking  his  daily  vitamin 
tablet.  The  dental  officer  learned  that  the  man  had  been  under  considerable  ten¬ 
sion  and  fatigue  for  several  days  before  and  that  his  mouth  in  that  time  had  become 
progressively  more  uncomfortable. 

,  a.  \h,e  °[fIcer  WQS  JmPressed  by  quality  of  mouth  hygiene  practiced 

by  the  McMurdo  wintering  group.  It  was  a  reflection  of  the  good  camp  living 
standard  provided  by  the  Navy,  and  also  a  reflection  of  the  good  leadership  in  camp. 
There  were  a  number  of  old  fillings  which  came  out  of  their  cavities,  but  in  nearly 
every  instance  the  dental  officer  could  see  an  obvious  cause,*  usually  the  filling  was 
simply  undermined  by  decay. 

In  the  course  of  the  stay  at  the  McMurdo  Sound  camp  the  dental  officer  did 
eight  denture  repairs;  one  appliance  was  a  full  denture  and  the  other  seven  were 
partial  dentures.  In  three  of  the  eight  cases  the  complaint  was  that  the  denture  had 
broken  while  the  patient  was  eating.  In  these  cases  it  is  conceivable  that  there 

was  some  cold-weather  cause  for  breakage.  The  obvious  cause  was  usually  direct 
trauma.  ' 


Because  of  Frazier's  report,  observations  were  made  in  the  matter  of  syncope 
following  anesthetic  injection.  Some  250  cartridges  (1.8  cc  each)  of  2-percent 
I idocaine  hyd™cb*°ride  solution,  containing  epinephrine  (adrenalin)  in  the  concen¬ 
tration  l-to-50, 000,  were  used  at  McMurdo.  From  this  there  resulted  only  two 
cases  of  syncope.  Both  occurred  at  morning  appointments  and  to  patients  who  had 
eaten  no  breakfast  before  reporting  at  the  dental  office.  The  first  patient  was  quite 
ill  tor  about  ten  minutes,  the  other  for  about  20  minutes.  Both  received  the  same 
anesthetic  solution  at  subsequent  sittings  and  experienced  no  untoward  effects.  Very 
probably  the  percentage  of  syncope  reactions  following  injection  of  this  standard- 
type  epinephrine-containing  anesthetic  solution  was  no  higher  at  the  McMurdo  Sound 
wintering  camp  than  it  would  have  been  at  a  Navy  installation  in  the  United  States. 

Conclusions.  1.  Several  cases  showed  tooth  pain  resulting  from  lack  of  proper 
insulation  beneath  metallic  restorations. 

2.  Hypersensitive  dentin  was  a  common  complaint. 

3.  There  was  only  a  small  amount  of  periodental  trouble  at  the  camp. 

4.  Only  two  cases  were  observed  of  syncope  following  anesthetic  injection. 
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5.  The  quality  of  mouth-hygiene  practice  was  found  to  be  good. 


6.  No  evidence  of  vitamin  deficiency  was  detected  by  either  dental  officer 
or  medical  officer. 

Dental  Cases  (Deep  Freeze  II) 

Dental  officers  of  Deep  Freeze  II  observed  no  inexplicable  dental  experiences. 
Teeth  were  necessarily  extracted;  however,  "shattering"  of  teeth  and  unusual  frac¬ 
turing  of  restorations  and  teeth  were  not  encountered.  Prosthetic  fractures  occurred 
but  appeared  related  to  the  basic  principles  of  stress  and  function  in  appliances. 

Conclusion.  It  is  the  opinion  of  the  dental  officers  of  Deep  Freeze  II  that 
dental  experiences  in  the  antarctic  are  similar  to  those  encountered  In  any  cold- 
weather  climate,  but  that  extended  isolation  and  constancy  of  cold  increase  and 
magnify  these  dental  experiences. 

Dental  Requirements 

Personnel .  A  dental  officer' s  presence  during  a  prolonged  expedition  to  an 
Isolated,  unnatural  environment  such  as  the  antarctic  is  essential  for  the  health  and 
welfare  of  the  men  and  for  the  satisfactory  completion  of  the  expedition  assignment. 

It  can  be  readily  understood  that  the  elimination  of  dental  pain  is  an  important  fac¬ 
tor  in  the  completion  of  a  man’s  assigned  duties;  however,  of  greater  importance  is 
the  routine  care  particularly  essential  in  the  antarctic  where  general  hygiene  and 
oral  hygiene  facilities  are  a  problem  rather  than  the  customary  convenience. 

Seventy-five  days  of  the  year  during  Deep  Freeze  li  the  dental  officer  served 
as  OOD.  The  injury  of  two  officers  necessarily  increased  the  work  load  of  all  person¬ 
nel.  During  the  summer  months  at  McMurdo  when  the  base  population  rose  at  one 
time  to  400  the  volume  of  work  necessarily  increased.  Men  destined  to  winter  over 
at  isolated  bases  who  had  not  been  completed  at  Davisville,  R.i.,  and  men  leaving 
the  ice  after  a  year1  s  duty  made  up  the  majority  of  requests  for  dental  services.  The 
demand  for  services  at  no  time  reached  that  necessary  for  the  assignment  of  a  second 
dental  officer  to  the  base  for  the  summer  months.  Present  facilities  available  also 
preclude  the  maximum  utilization  of  two  dentists. 

Preparation  of  Personnel  Prior  to  Departure.  Preparation  of  personnel  departing 
for  isolated  duty  regardless  of  the  presence  of  a  dentist  at  the  proposed  base  is  of 
utmost  importance.  Men  assigned  to  bases  who  do  not  have  a  dental  officer  must  be 
totally  complete  prior  to  departure  for  the  ice.  Men  who  will  have  dental  services 
available  to  them  must  be  routed  through  the  clinic  prior  to  departure  to  insure  the 
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dentalsu'tab.lity  of  all  expedition  members.  A  dental  officer  who  is  aware  of  the 
facilities  available  in  the  antarctic  must  be  assigned  in  the  early  stages  of  the 
operation.  He  should  examine  and  supervise  the  care  of  all  expedition  members. 
Standards  for  civilian  and  military  personnel  must  be  the  same. 

The  routmg  of  both  summering  and  wintering  personnel  through  the  clinic  is 
essential  for  the  maximum  efficiency  of  the  dental  department  in  its  support  of  the 
operation.  The  referral  from  the  Ice  of  one  or  two  men  who  have  been  trained  for 
the  operation  can  jeopardize  the  completion  of  assignments.  To  do  justice  to  the 
pre-antarctic  care  of  the  men  in  an  operation  as  large  as  Deep  Freeze  II  will  re¬ 
quire  the  assignment  of  several  dental  officers  to  the  dental  clinic  and  the  full 
cooperation  of  the  dental  staffs  to  whom  patients  may  be  referred.  Therefore,  prior 
to  assignment  of  a  man  for  specialized  training  he  must  be  dentally  qualified. 

If  the  man  is  scheduled  for  isolated  duty  for  one  year  without  the  care  of  a 
dental  officer,  he  must  be  totally  complete.  If  he  is  assigned  to  isolated  duty  with- 

-  SerV!Cei0f  0  den*al  officer  for  six  months,  he  must  be  essentially  complete. 

If  the  dental  off.cer  is  available  for  care,  the  requirements  should  be  the  same  as 
those  tor  submarine  duty. 

The  early  assignment  of  the  dental  officer  is  necessary  not  only  to  insure  the 
completion  of  the  dental  care  of  the  men,  but  to  give  the  dentist  time  for  necessary 
additional  training.  Courses  in  anesthesiology  and  survival  training  are  strongly 
recommended  for  the  wintering-over  dentist. 

It  is  estimated  that  90  percent  of  the  men  scheduled  to  winter  over  at  isolated 
bases  were  essentially  completed  at  Davisville  prior  to  departure  for  the  ice.  Sub¬ 
stitutions  and  rescheduling  of  men  account  for  the  10  percent  who  were  not  completed. 
Men  were  considered  complete  when  all  areas  where  decay  had  invaded  the  dentin 
were  restored,  when  inflammatory  processes  in  the  soft  tissues  had  been  stopped,  and 
after  instructions  in  oral  hygiene  had  been  given.  In  addition,  each  patient  was 
given  a  general  idea  of  types  of  dental  pain  that  he  might  encounter  and  the  probable 

nrftnnncac  1 


glinical  Recommendations.  It  is  strongly  recommended  that  a  portable  dental 

clinic  be  considered  for  future  expeditions  to  the  antarctic.  A  portable  clinic  similar 
to  the  mobile  units  available  could  be  designed  and  equipped  in  Davisville  with  much 
more  efficiency  than  establishing  a  dental  clinic  in  the  antarctic.  The  necessary 
supplies  could  be  shipped  in  its  interior.  Heating  and  insulation  would  offer  no  pro¬ 
blems.  Properly  outfitted,  this  type  of  clinic  could  serve  a  temporary  base  quickly 
and  adequately  and  still  be  available  for  use  at  the  termination  of  the  temporary 
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Research 


Antarctic  dufy  f°r  "oval  dental  personnel  offers  dental  research  opportunities. 
Nutritional,  thermal,  isolational,  and  psychological  stresses  and  their  effect  upon 
he  teeth  and  associated  structures  may  be  studied.  Research  endeavors  will  be  real¬ 
ized  upon  the  analyzation  of  data  and  the  application  of  findings  to  aid  in  future 
expedition  planning. 


Little  America 


A  dental  officer  was  not  assigned  to  Little  America  during  Deep  Freeze  I. 
Dental  problems  which  occurred  during  the  wintering-over  period  were  treated  by 
the  medical  department.  All  wintering-over  personnel  had  dental  examinations 
prior  to  departing  for  the  antarctic,  but,  unfortunately,  many  of  the  men  did  not 
have  their  dental  work  complete  prior  to  sailing. 

Extractions  were  performed  only  when  toothache  became  severe  and  interfered 
seriously  with  the  patient' s  comfort.  In  two  cases  temporary  fillings  were  attempted 
where  old  fillings  had  been  lost.  One  filling  remained  in  place  for  six  days;  the 
other  remained  for  three  months  until  removed  by  a  dental  officer  at  the  time  of 
definitive  treatment.  This  was  in  November  1956,  when  the  VX-6  Squadron  dental 
officer  visited  Little  America,  which  was  the  first  opportunity  many  of  the  men  had 
had  in  over  a  year  to  have  serious  dental  disorders  treated. 

At  Little  America  Station,  a  dental  research  program,  part  of  the  collateral 
duty  of  the  dental  officer,  accounted  for  the  major  difference  In  total  procedures 
of  Little  America  and  McMurdo  dental  facilities.  Patients  were  routed  through  the 
clinic  each  month. 

Byrd 


Personnel  were  examined  by  the  Little  America  dental  officer  in  October  1957. 
Periodental  treatments  were  given  to  members  of  the  traverse  party.  The  medical 
officer  stated  that  a  total  of  three  dental  cases  were  treated  during  the  year.  Equip¬ 
ment  was  felt  to  be  adequate  for  any  dental  emergency  that  the  medical  officer  would 
treat. 

South  Pole 

The  medical  officer  stated  that  there  were  essentially  no  dental  problems.  One 
temporal?  filling  was  lost.  Only  passing  discomfort  was  felt  by  the  cold.  Equipment 
appeared  to  be  adequate.  He  strongly  recommended  the  complete  dental  workup  of 
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all  pers°nnel  prior  to  departure  to  the  ice.  He  felt  there  was  no  need  for  a  pro- 

the  J!mPP  QnCe  °r.|he  teeth*  Al1  the  Pole  Station  personnel  (exclusive  of 
departure!  PerS°nnel)  W6re  essenHal|y  completed  dentally  at  Davisville  before 


To  the  corpsmen  attached  to  the  construction  group  during  Deeo  Freer-  I  f„|| 

:a:rt * *• - -  M-y * JL5 .  Ji* 

JEX  °ne  of  ,he  men  -  ““—'r «•  *> «-  — * 

Hal  left 


.  f  Three  temporary  restorations  were  inserted  by  the  medical  officer.  Several 

.”^,r„P  a,  lWen  «—  —  no  urgency  ,'rt„Z 

e  paction  of  teeth.  Dental  equipment  was  considered  adequate  for  emergency  use 

• -jr1  -  — -  -  ■  ^ . 


Wilkes 


or  lo,(™„V;rle",!  W"e  're0,ed  dUr'"9  ,,,e  ye0r'  ™lnl>'  fOT  ond  crocks 

Ellsworth 


The  medical  officer  stated  that  there  were  several  extractions  performed  on 

^VeTfopd  M  kl7  °ne  °f  °n  °n  '“breaker.  Sick  cal  Is  throughout 

be  coM  7"  f  r°u  mS  ^  ll9ht‘  THe  br"e5t  denfal  Problem  appeared  to 

to  be  re|SoTSj 7  ^  **  °f  ^  m°Uth‘  AM  of  ^ese  cases  appeared 

to  be  related  to  gingival  abrasions  or  recession.  He  placed  twelve  temporary  fillings 

irol'of  !Td  reSt0  <T-*  jHerhad  SeVeral  COmPlaInts  of  toothaches  after  flying.  Sev- 
eral  of  the  men  complained  of  "gum  problems."  Gums  were  described  as  "boggy 

ender.  He  felt  that  the  equipment  for  emergency  use  was  adequate. 

.  fk  ^  !$  f,h!  7!ni°n  °f  fh?  denfal  off'cers  that  the  infrequency  of  dental  complaints 

DrMrT f  ^  T*  f°  the  dental  Preparation  of  the  men  at  Davisville 
prior  to  their  departure  for  the  antarctic. 

Summary  and  Recommendations 


M  M  J  Nlnet>'"sever>  percent  of  all  personnel  wintering  ot  Little  America  and 
McMurdo  were  treated  by  the  dental  officers.  A  dental  officer- s  presence  in  the 
antarctic  at  bases  as  large  as  McMurdo  is  essential. 
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2  The  preparation  of  all  personnel  prior  to  departure  for  the  antarctic  is 
essential.  The  assignment  of  several  dental  officers  to  the  clinic  preparing  the 
men  tor  departure  may  be  necessary. 

3*  D.ental  qualifications  must  be  established  and  met  for  all  personnel  depart¬ 
ing  for  the  ice  and  prior  to  specialized  training  of  the  men.  K 

If  A  r4  I  ^  °ffiCe^  ^  ln  ane^esiology  and  survival  training. 

If  dental  officers  are  to  be  assigned  collateral  duties,  special  training  in  the  field 
or  duty  should  be  given. 

5.  Equipment  available  presently  in  the  antarctic  is  adequate  only  for  field 
usage.  Standard  dental  equipment  with  modifications  should  be  substituted.  The 
facility  should  be  expanded  to  include  prosthetics. 

.  f*  ,n  future  expeditions,  it  is  highly  recommended  that  a  portable  dental 
clinic  be  used. 

7.  Dental  research  opportunities  are  available  in  the  antarctic. 


MEDICAL  AND  DENTAL  EQUIPMENT  AND  SUPPLIES 
McMurdo 


Medical 

An  electrically  heated  autoclave  rather  than  the  gasoline  field  model  would 
have  avoided  the  inconvenience  of  operation  and  the  fire  hazard  of  the  latter.  A 
more  powerful  X-ray  unit  was  desired  because  of  the  complete  unavailability  of 
supplementary  X-ray  facilities  for  long  periods.  A  refrigerator  for  storage  of  per¬ 
ishable  products  would  have  been  well  used. 

.  r  ln  9?.neral'  suPPl|es  reached  McMurdo  in  good  shape  and  were  off-loaded 
satisfactorily  The  packing  of  medical  supplies  in  black  boxes  enabled  them  to  be 
quickly  spotted  m  the  supply  depot.  They  were  unpacked  as  soon  as  possible  to 
prevent  damage  from  freezing.  Certain  items,  such  as  rubber  goods,  were  in  some 
instances  badly  damaged  or  ruined  by  freezing. 

.  Supplies  were  unpacked  at  McMurdo  and  stored  wherever  space  allowed  in 
the  sick  bay.  Extra  supplies  and  bulky  items,  which  do  not  perish  by  freezing,  were 
stored  in  a  Jamesway  hut,  a  few  feet  to  the  rear  of  sick  bay.  Alcoholic  supplies 
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ToT tb  °ee-woyfcomb“oM^  'scfe!"  *’  1,16  ""  °f  S'ck  ***  °"d  n°re°'‘«  "cro  kept 

SO-percenMafety'ma^jin 'should  <be' rdlowed'on^rtsnf0  'T  M°r°h  ta  0c,°bef-  « 
emergency  dressings,  and  other  sDecinl  A  *  such  as  narc°t'cs,  antibiotics, 

JOOO-cc  bottles  of  sierile  wo Z  for  in  eo  L°r9<!  am°U",S  °f  Such  i,p™  « 
tions  were  heavily  used  for  wound  ;•  •  n  Were  recommended,  since  these  solu- 
travenous  set  T  °f  P°°r  WQ^  SUPP'/-  ln- 

upon  too  heavily  when  outfitting  a  remote *0°'* V ’k  "fTIx20!'0"  b*  re,Jed 

be  made  to  obtain  basic  items  for  with  n<  U  ^.cMurdo*  EverX  effort  should 
Beco.se  of  the  element  of  time',  the  ^ze. 

wa ter  distil I et-0 ^d^an^^l^p edicThospl toMbed^* fl ^  ^  McAWd°  ?nC,ud«  «  better 
tiller  was  in  poor  condition  and  capable  of  distill’  neCessary _  attachments.  The  dis- 
day.  A  distiller  capable  of  producina  5  aclln  r*9  on  y  a  few  9QHons  of  water  per 
The  high  fracfure  rofe  af  McMurdo  was  th  PS  °  '?ater  per  bour  ‘s  recommended. 

Also,  since  McMurdo  is  the  “ZjaZ  a.  u  T"'°pet"'  bed  «<*  recommended, 

ond  of  least  one  such  hospital  bed  should  be  present’ ‘  "‘""h"  °f  P°Hen,s' 

kept  separately  O^ZcoHcs'Zw wtsZ^ T '  *“7?"  preseription  files  were 

made  of  existing  narcotics  barbiturate  '  °A  r961?6^  dru9s*  Inventories  were 

carefully  checked  on  specific  items  like’ oeifdlf0  °  hj  ^P'ration  da,“  should  be 

viols  ond  tablets  had  to  be  discarded  as  dM  nor  Numerous  Penicillin  iniection 
freezing.  O'scarded,  os  did  all  DPT  vaccine,  the  latter  because  of 

has  been,  can,  and  should  bT uted  as  the^  •t°  SUpp,lef  ordered  and  present.  McMurdo 
storehouse  insofar  as  possible  Tddttin  I  °",arC"°  "^“l-supply  center  and 
tent  should  be  provided.  ProbuZZ  "trZZT  SPQ"  ^  °f  “  Jomcsway 
of  supplies  at  McMurdo  was „„  .IZ  ltT  ■'  m°S'  shortage 

brooms,  towels,  and  paper  cups.  ’  bousel<eeP"’9  Items,  such  os  swabs. 

Little  America 

or  meor;^raZ':,^ir.'iNoZn”°:dr  **  »f  '■>*'«“  support 
Operation  Deep  Freeze  I  The  o  t  9  *  W°S  comP*efely  depleted  durinq 

Deep  Freeze  .  ^ufncL  °'  ^ 

Without  resupply.  Supplies  and  e qui pm en  "proved  °per°”°ns  dw»"9  Deep  Freeze  II 
items  further  augmented  the  medical  stocks  d  ^  9  *  ,n  0,1  resPects.  Resupply 
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farili/he^  T  SUPP,lieS  °nd  ec^uIPmenf  which  might  improve  the  medical 

facility  and  should  be  considered  for  future  operations.  They  are: 

1.  Medical  X-ray  apparatus,  FSN  7525-612-5710,  was  the  type  ordered  for 
i^toT"  hr6*’  Th'S  uS  °  *imple  unif  to  °Perafe  a"<*  reasonably  compact.  |n  many 

all  CGr  (  °rver-i  ^A  tu^e'  W^ic*1  is  standard  on  this  apparatus,  did  now 
I  low  satisfactory  films  to  be  taken  of  thicker  parts  of  the  body.  Spine  films  were  of 

poor  quality  and  abdominal  flat  plates  were  almost  impossible^  Good  quality  roent¬ 
genograms  covering  a  full  diagnostic  range  are  essential. 

w„,  „  JS  A  f^';«P»™ted  autoclove,  sterilizer  surgical  dressing,  FSN  6530-708-4490, 

f  °,  r?-„  V"‘  'S.  °  v“>'  w?rk.able  «l.h  mote  'hon  sufficient  capacity.  The 
act  that  it  is  fuel-operated,  however,  makes  it  a  fire  and  fume  hazard  Electric 

c7aTe^rthetIXoihy.Ameriea  W°U'd  <'"OW  SUbS,"U,i°" 

ceiling3'  FSN  dTs  America„W“  *wa  lights,  surgical, 

the  sick  bav  mnf^  excellen'  lamPh  hut  the  low  overhead  of 

-heir  he^rom  hltttgT  ££U  PerS°""d'  ^  h"»  Panting 

a  ™  \  Lafb°mt°ry  f°/'lU]eS  L,ttle  America  were  extremely  limited.  There  was 
a  space  limitation,  and  no  running  water  was  available.  However,  the  range  of 

gnos  ic  tests  could  be  extended,  despite  these  limitations,  by  simple  additions  of 

r“ded  ,a^-wa5  subr°  ttSedf 

5.  The  medical  library  at  an  isolated  base  should  be  more  extensive  than  under 
normal  circumstances.  The  standard  textbook  kits  do  not  meet  the  requirements. 

. .  great  number  of  dermatologic  disorders,  which  were  observed,  was  not 

anticipated  The  treatment  of  these  disorders  would  have  been  facilitated  if  there 

tologiceremeWd'ies'  ‘  m°ter'°ls  wKich  °re  Us<*1  “-"pounding  derma- 

No  special  packaging  is  required  for  most  medical  supplies  and  equipment  aoina 

louSsr^L  pfacka?e  wm  effecMveiy  safeguard  “e 

The  b^f  below-freezing  temperatures  for  long  periods  after  being  unloaded. 

transtlrtaTT^  TT  freeZmg  °nd  loss  of  material  is  rapid  identification  and 
transportation  to  heated  storage.  This  rapid  movement  of  medical  supplies  can  be 

accomplished  by  the  medical  department  personnel  if  the  size  of  the  crates  is  no 

g  ea  er  than  7  cubic  feet.  This  size  allows  lifting  and  hauling  by  manpower,  and 
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would  allow  medical  personnel  to  recover  supplies  without  being  dependent  upon 
the  availability  of  materials-handling  equipment. 

In  most  instances/  field  kits  should  be  ignored  when  ordering  supplies  and 
equipment  for  a  medical  facility  such  as  exists  at  Little  America.  Ordering  of  many 
different  kits  results  In  duplication  of  items  as  well  as  the  inclusion  of  many  unneces¬ 
sary  Items.  The  following  kits  duplicate  each  other  as  well  as  duplicate  many  Items 
which  are  ordinarily  Included  on  the  Initial  outfitting  list. 

1.  Medical  Instruments  and  Supply  Set,  Dispensary  Field,  FSN  6545-919-1500. 

2.  Surgical  Instrument  and  Supply  Set,  Detachment  and  Armed  Guard,  FSN 
6545-919-7225. 

3.  Surgical  Instrument  and  Supply  Set,  Combat,  FSN  6545-827-4200. 

First— aid  kits  for  use  in  vehicles,  aircraft,  and  other  units  operating  inde¬ 
pendently  from  the  main  base  were: 

1.  First-aid  Kit,  Airplane,  FSN  6545-919-6650. 

2.  Flrst-ald  Kit,  Motor  Vehicle,  FSN  6545-922-1200. 

3.  First-aid  Kit,  Life  Raft,  FSN  6545-921-7100. 

These  kits  duplicated  each  other,  and  contain  nothing  more  than  compresses, 
antiseptic,  petrolatum,  water  purification  tablets,  etc.  None  of  the  kits  were  con¬ 
sidered  adequate  for  a  party  operating  at  a  great  distance  from  Little  America  for 
six  to  eight  weeks  without  a  medical  department  representative.  Kits  had  to  be  assem¬ 
bled  in  most  instances  from  supplies  on  hand. 

Medical  Gas  Casualty  Sets  No.  I  and  2,  FSN  6545-924-8125  and  6545-924- 
9675,  were  definitely  unneeded  and  only  added  to  the  burden  of  transportation  and 
storage.  The  main  component  of  the  Anesthesia  Set  General,  FSN  6545-299-8250, 

Is  Gas  Apparatus,  FSN  6515-301-0430.  The  remaining  items  in  the  set,  which  repre¬ 
sent  considerable  expenditure,  are  mainly  Items  which  appear  elsewhere  in  the  initial 
outfitting  list.  An  endotracheal  anesthesia  set  was  not  included  with  this  kit,  and 
was  ordered  separately. 

X-ray  Equipment  Set,  FSN  6545-952-1550  was  excellent.  It  contained  all  items 
needed  for  the  taking  and  processing  of  X-rays,  and  In  sufficient  amounts.  The  only 
Item  which  might  be  added  to  this  kit  would  be  replacement  intensifying  screens  for 
the  X-ray  cassettes. 


,  ■iec^>mmendaflons.-  !•  That  main  bases  be  provided  with  either  30-ma  or  100-ma 
tubes  on  X-ray  apparatus.  Units  are  available  for  converting  the  present  units  to 
oU-ma  or  100-ma  operation.  The  practicability  of  this  should  be  investigated. 


,  2‘.  the  medicc! 1  library  shou,d  be  supplemented  according  to  the  desires 

ot  the  wintering-over  medical  officer. 


3.  That  a  different  lighting  arrangement  in  the  operating  room  would  be  of 
benefit  and  should  be  investigated. 

4.  That  possibility  of  substituting  an  electric  autoclave  should  receive  stronq 

consideration.  3 


Upon  arrival  at  Little  America,  the  medical  officer  found  all  medical  supplies 
at  that  base,  with  little  hope  of  shipment  to  Byrd  Station.  However,  arrangements 
were  made  with  the  aircraft  commander  to  airlift  4000  pounds  of  essential  items.  The 
remainder  was  delivered  by  plane  to  the  tractor  train  and  thence  to  Byrd. 

Almost  all  supplies  were  frozen,  but  of  the  small  portion  used  no  alteration 
was  noted.  The  cold  critical  items  were  hand-carried  to  protect  them  from  freezing. 

Breakage  was  extremely  low  and  was  primarily  due  to  differential  contraction 
from  the  cold.  All  bottles  of  Amphogel  and  one  of  Benzalkonium  were  damaged  in 
this  way,  but  some  of  the  contents  were  salvageable  by  thawing  and  filtering  out  the 
frozen  solid  contents. 

A  small  selection  of  medical  supplies,  thought  to  be  of  value  in  a  camp  catas¬ 
trophe,  was  placed  in  a  steel  box  for  inclusion  in  the  emergency  cache.  All  such 
material,  because  of  the  remote  position  of  such  a  cache,  was  necessarily  subjected 
to  extreme  cold.  Accordingly,  the  value  of  such  a  procedure  is  unknown. 

Of  the  items  supplied,  amounts  were  more  than  adequate  and,  based  on  usage 
rates,  stocks  will  remain  for  many  years. 

South  Pole 


The  medical  supplies  were  very  well  packed.  Of  the  large  number  of  glass 
articles,  only  a  few  arrived  broken,  and  it  was  evident  that  in  these  items  the  breakage 
was  always  due  to  freezing  of  fluid  within  the  bottles.  There  was  also  minor  breakage 
in  such  items  as  the  analytical  balance  and  the  surgical  calling  lights.  On  the  whole, 
however,  considering  the  circumstances,  the  packaging  was  excellent. 
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Some  effort  should  be  mode  to  prepare  a  standard  outfitting  list  for  small 

^a  lrJT  f,he  ?Xperienc!  9°*ned  at  these  bases.  If  the  drugs  could  be  prepared 

savin <3  i^n  Standar^a7^nts  of  the  same  size,  it  would  represent  Tgreat 

dWerenMizeCse;the  ",  ^T'  wide"mouthed  bottles  of  three 

different  sizes,  the  packing  would  be  greatly  reduced.  At  the  same  time,  neat 

stowage  would  be  facilitated  at  the  station,  this  being  important  where  outdoor 

stowage  at  temperatures  of  -50  F  to  -60  F  is  necessary. 

that  th*7edIcal  supPlles  were  excellent  in  all  respects.  The  fact 

that  the  vas  maprity  of  .terns  were  not  used  does  not  imply  that  they  are  unneces¬ 
sary  or  obsolete;  perhaps  in  the  years  to  come  they  will  be  used. 

In  the  category  of  drugs,  it  is  worth  mentioning  that  the  large  usage  of  anti¬ 
histamines  was  due  to  the  coincidence  to  two  individuals  requiring  long-term  daily 
doses,  and  is  not  to  be  taken  as  representative  of  a  normal  yearly  usage.  The  usage 

nlrl med7ahon  rePresents  primarily  a  late  winter  usage;  during  the  summer 
periocJs  it  ,s  rarely  nece^ry.  None  of  the  narcotics  in  the  Deep  Freeze  II  supplies 

UU Td*  Codeme'  the  on|y  narcotic  used,  was  iaken  from  the  small  supply  sent 
with  the  construction  crew  in  January  1957. 


In  the  category  of  bandages,  the  Band-Aid  is  of  the  most  practical  impo,  tance 
because  of  the  large  number  of  small  hand  injuries  seen  and  the  apparent  delay  in 
their  healing.  It  is  often  necessary  to  keep  a  minor  cut  covered  for  a  week  or  ten 
days,  where  ordinarily  a  day  or  two  would  suffice. 


The  medical  equipment  deserves  mention  in  two  categories,  heat  and  light. 

The  most  useful  Item  for  heating  was  the  electric  burner.  This  was  found  to  be  far 
more  satisfactory  than  the  Coleman  stove.  Although  the  latter  produced  more  heat 
more  rapidly  ,t  was  troublesome  and  required  the  use  of  gasoline  in  sick  bay,  which 
was  considered  dangerous  when  ether  was  being  used  in  the  laboratory.  The  effective¬ 
ness  of  the  electric  burner  was  increased  by  placing  a  layer  of  glass  wool  around  the 
autoclave  (pressure  cooker),  enabling  generation  to  take  place  far  more  quickly. 

Lighting  was  somewhat  of  a  problem  in  sick  bay.  The  surgical  celling  lights 
would  not  fit  in  the  small  space  and  were  therefore  set  aside  for  emergency  use  only. 
For  this  purpose,  they  were  converted  Into  floor  lamps  by  inverting  them  over  their 
bases.  Lighting tin  sick  bay  was  obtained  by  using  a  photographic  flood  lamp.  It 
had  a  firm  tripod  base,  telescoping  stem,  and  a  large  reflector  head,  all  of  which 
made  It  ideal  for  daily  use  and  for  minor  surgical  procedures.  It  is  to  be  highly  re¬ 
commended  for  sick-bay  use.  A  100-watt  bulb  is  more  than  adequate  for  use  in  this 
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SUDDli:r'y'  !f  rfc°m">ended  that  some  provision  be  made  for  sick-bay  water 

sary  in  th"  smalTb"  Pba7n'T  *  °  T  Ru"ning  Water  ls  P«*«P«  ^neces- 

sv_Lm  !  fU  C  ^  D  ,  bu  ?  ar9®  cannls,er  or  fank  should  be  provided.  The 

oerSi  ||hefmU!,h  ,Q)e  SLCk  ba/  WQS  °  simPle  3“9a"°"  thermos  jug  which  was 
periodically  filled  with  a  bucket  of  water  drawn  from  the  head.  This  system  was 

evenTo^  an  emCt0ry  ^  **  W°U'd  pr°bably  prOVe  >"«W»ate  in 

■  ,  ,  T^ncy*  A  rectan9ular  tank  which  would  fit  snugly  in  the  supportina 

^TeS e°c oX  9  r°°f  m'9h'  . .  m°5'  “ 


Two  items  which  would  be  appreciated 
and  a  strongbox  for  small  supplies  af  sick-bay 
small  and  as  simple  as  possible. 


are  a  refrigerator  for  the  bialogicals 
narcotics.  Both  these  items  should  be 


Hallett 


and  <  M  equ'Pment  and  supplies  were  adequate.  Perishables  such  as  glucose 

and  saline  in  water  dextran,  vaccines,  and  typing  sera  were  taken  care  of  imme- 

locker  PreVfen  f?*Z,ng:  L,guar  and  narcotics  were  left  untouched  in  a  safety 
Ixten  ‘  bf7  U  T  ;fTS  WLere  USed  Qt  aM‘  Vitamlns  were  expended  to  some 
was  used  °  B^Aid^d  ^  f6  'ncomIng  9™p.  One  bottle  (100  cc)  of  xylocaine 
were  not ’used  at  a  l  l  ^  USed  Very  Emer9encX  d-gs 


Wilkes 


Medical-supply  packaging  was  adequate  in  every  case  except  one.  The  torsion 
h°  ”  PJaC'd. ?  «•'"  «»*o«rd  box  without  bracing  or  a, hi  protection  ”o 
the  metal  bands  wh.ch  farm  the  heart  of  the  balance  system.  One  of  these  brake  In 
trans.t  and  makeshift  repair  left  this  band  with  diminished  tension.  The  balance  did 
seem  pertectly  accurate,  however. 

at  WilkesereThpSh|tHU  WlHl  '°sing  medlcal  crates  or  freezing  af  contents 

at  Wilkes.  The  black  boxes  were  eas.ly  recognized  when  they  were  unloaded,  and 

^t^Sr,d0n:  6  TCh  belOW  freezing  at  that  season-  The  freezing  of  Deep 
Freeze  II  b.alag.cals  was  due,  not  ta  Inclement  weather,  but  ta  accidental  starageP 

of  freezables  in  the  deepfreeze  rather  than  in  the  refrigerator. 

The  medical  supplies  were  entirely  adequate  as  to  quality  and  quantity.  The 
only  .terns  wh.ch  were  near  exhaustion  at  the  end  of  the  year  were  Band-Aids  and 

x  4  gauze  pads.  These  could  easily  have  been  constructed  from  the  bulk  ar  rolled 
gauze  and  tape  still  in  good  supply. 
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of  furn^;^xx^rx  zi:::7d  a>  ^  br,n,"nB  °f  «•  ^ *0, 

shelves  and  a  Mayo  fable  were^m  pro  vised  of°LT  J  ^ru"  «f  |sjer,Mzed  packs*  Workable 
excellent  „td  easily  convetMbl^l^^toptMnfr™''"9 

pods.  The  former  was  used'in  m«y  o^llatt^s  aWthTb^  “"h  ^  chemlcal  hoaM"9 

>hey  could  be  placed  on  an  lamed  oor,  a,  h  1  'T  °per°,'°"  °"d  b*"— 

For  continuous  hot  wet-soaks,  thTsmnll  ll  'b  °?d  moi",ai"  h<“’t  until  morning, 
pinf  capacity  was  ideal.  This  could  b  **  ^  j‘C  VapoHz®r  unIt  of  approximately  one- 

and  the  spaj  was  IdeolVoJpourlng^ on* 'ZtZ  “  ^  —  -F-W 

Ellsworth 

adequate.  Although  only™  Uut*5  t ,^0 s“r®lcal  supplies  furnished  was  very 
i>  is  considered  nec.sITon an apltln^'  °  ^  "V11™1  "PP''«  w™  used, 
surgical  supplies  for  any  eventuality  Sinr  ^  ype  to  bav®  ®nou9h  medical  and 
months,  many  drugs  We  not  ordinarily usedTl  iVouTdTe^toc^^  ^  m°r6 

was  the  portab I e  operating "t ^wh"  cl^wc '  ^  T  ^  T$  °"e  n°fable  excePt'on 

ceived.  The  pressure-cooker  t^e  °?'/  W°m  buf  inop®rab|a  when  re- 

too  small  and  antiquated  for  sterilizina  '^A  ^pUrpose  buf  Was  considered 

the  small  water  distiller  Its  outout  w9’  i  j  ^  inadecIUafe  P'ece  of  equipment  was 
could  be  obtained  Frl^t  ""  ^  ^ 

very  uasfiT^were  cf smal?porTc*|e  "dental^6  t^'^ttuV^J^*50^'65  bu*  cons'dered 
machine.  The  dental  rig  is  often  indisne"10^  'T  °n.d  P'eCe  and  a  Potable  X-ray 
much  safer  in  the  hands  of  “P®™"9  abscessed  teeth  and  is 

A  portable  X-ray  machine  obtained  from^he 7° h  u^"  °ffempfed  extraction, 

antarctic  got  plenty  of  use  1  "nil  Z  1  Icebr?dcar  that  accompanied  us  to  the 

numerous  LsculoskeLtaTi’n|udeT  ""  ^  ^  ^  to  *• 

was  vJylilHeToyLe^reXr'A^r'hth'  eqUiPmen,  WOS  ^  — •  There 
the  drugs  were  pocked  In  InsulaH™  ma^TT^  '  cro,estwere  Panted  block  and 
Intravenous  fluids,  even  though  they  had  Fm’"  preez'n9  of  "tony  items, 

and  were  usable.  An  almost  totallos  f  r^'  ld  n°t  bfeck  the  battles  or  seals 
formaldehyde  and  liquid  »ap  freez'"9  °CCUrred  ,h*  •»»'-  of 
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A  more  compact  method  of  packaging  should  be  used.  Painting  the  crates 
black  did  help  to  locate  medical  goods  during  the  off-loading.  Crates  should  have 
an  inventory  of  the  items  they  contain  in  a  pocket  on  their  outside.  It  is  important 
that  freezable  items  be  packaged  in  small,  easily  handled  crates  and  that  they  be 
kfept  in  a  heated  place  if  possible. 

Dental 

Three  standard  Navy  field  sets  were  the  principal  dental  items  requisitioned. 
These  were  (1)  Dental  Equipment  Set,  Operating,  Field:  Federal  Stock  No.  6545- 
918-005;  (2)  Dental  Supply  Set,  Emergency  Denture  Repair:  Federal  Stock  No. 
6545-918-2750  and  No. 6545-927-4840.  Also  procured  were  miscellaneous  in¬ 
struments  and  supplies,  sufficient  for  a  year's  unresupplied  practice. 

The  dental  chair,  lamp,  and  motor  proved  to  be  thoroughly  excellent  pieces 
of  field  gear.  A  small  but  often  troublesome  feature  of  the  dental  chair  was  the 
lever  which  adjusts  the  headrest.  By  about  midwinter  this  lever  had  been  bent  so 
many  times  that  it  yielded  nearly  every  time  it  was  handled  thereafter.  Towards  the 
end  it  was  necessary  to  use  pliers  or  a  similar  tool  to  adjust  the  headrest. 

The  Field  Dental  Operating  Equipment  Set  does  not  include  a  wrist-and-sl ip- 
joint  (Federal  Stock  No.  6520-570-5150)  which  is  required  to  accommodate  the 
more  common  Navy  angle  and  straight  handpieces.  The  set  is  supplied  with  the 
less  common  hexagonal-sleeve  handpieces.  Good  use  was  made  of  the  small  Field 
Emergency  Dental  Treatment  Instrument  and  Supply  Set.  The  hospital  corpsman 
with  the  South  Pole  construction  party  employed  it  in  treating  a  casualty.  Until 
it  broke  in  July  1956,  the  field  medical  X-ray  machine  produced  excel  lent  dental 
radiographs.  The  gasoline-operated  field  medical  autoclave  provided  the  dental 
officer  with  sterile  sponges  ana  sterile  towels. 

A  small  number  of  representative  artificial  teeth  were  not  included  in  the 
Emergency  Denture  Repair  Set.  In  the  case  of  two  of  the  prosthetic  appliances  re¬ 
paired,  each  required  the  insertion  of  a  new  artificial  tooth.  Fortunately,  a  few 
such  teeth  had  been  procured  from  a  supporting  ship  before  it  sailed  away  in  March 
1956.  Some  dental  supplies  are  subject  to  damage  by  freezing.  In  the  early  part 
of  the  construction  of  the  McMurdo  Sound  camp,  the  dental  officer  and  the  medical 
officer  made  sure  that  such  items  were  kept  in  heated  spaces,  and  consequently  no 
damage  resulted.  The  South  Pole  hospital  corpsman  reported  that  when  it  came  time 
to  break  out  his  dental  kit  he  discovered  that  the  contents  of  all  but  four  of  the 
procaine-hydrochloride  cartridges  had  frozen  solid  and  had  forced  the  rubber  end- 
plugs  out  of  the  cartridges.  Fortunately,  the  four  located  at  the  center  of  the  can 
were  still  usable  and  he  was  able  to  carry  out  his  treatment. 
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Space  available  at  McMurdo  Sound  for  dental  use  was  8  hv  ft  f  ia 

f'e'-  ^poce  ava"oble  ot  Little  Ameriea  was  8  feet  by  8  fee,  by  fd  feef  M'  ^ 
adequate  sDace  for  n  r  -i..  •  .•  y  reer  °  feer.  Minimum 

16  fee,.  P  e",al  faCll',>'  ,n  ,he  °",°re,'e  *ould  be  8  feet  by  8  feet  by 

only  Con^diraMUi?menf  ?Va!lable  for  Deep  Ffeeze  II  we,  adequate  for  field  a* 

*e  men nt ft  ‘ M  rrV,”V°"  T  1eCfSSOry  IO  provide  *•  =«  necessary  f7 
be  substituted  A  smaUroM0’  '°i,be  lnodeclua,e-  A  standard  pump  chair  should 

bracket  tabfe  is  ^iSlTT^ M "‘I  15”“  * 

-'-s  “^bife'J  nrr 

“  r  Kr:F:'  ^Sp-'y"“oid 

in  good’condbion  T,X„a  w"?  T''V  T*  °"  fUnC,'°n°l-  Supplies  were  received 
no-  ova, lab,..  Jte:*  =££  ^JicT^Z. 

Recommendations 

of  heavie/metaL  '°Ver  f°r  °di°SMn9  ,he  heodrest  °"  ,he  "'W  Cental  chair  be  made 
Equipme'n/set  “  WiS,-0nd-Slip  i°’"f  b*  '"^dpd  «»  p-,d  Den, a,  Operating 
Denture  Re^i’rSer  repre“n"',i''e  •«*  b‘  '"eluded  in  the  Emergency 

damag^'byTfreeZP;„eg?OM°"ar>'  meaSWeS  be  ,0l<e"  to  pro'eC’  d»">°'  s“pp"“  ’ubiee,  to 
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Section  V 


SPACE  UTILIZATION 

PERSONNEL  AND  ADMINISTRATIVE  BUILDINGS 
McMurdo 


Camp  Personnel 

The  population  of  the  camp  was  made  up  of  personnel  from  Mobile 
Construction  Battalion  (Special),  Air  Development  Squadron  Six,  Task 
Force  Forty-three  and  the  U.  S.  Hydrographic  Office.  In  addition,  there 
were  press  correspondents,  observers  from  the  U.  S.  Army,  and  civilian 
scientists.  From  20  December  1955  to  12  January  1956,  the  average 
population  was  approximately  35  personnel.  From  12  January  to 
1  February  1956  the  population  increased  daily  to  a  total  of  approxi¬ 
mately  150  and  remained  at  this  figure  until  completion  of  cargo  off¬ 
loading  on  14  February  1956.  Following  this,  the  camp  population 
decreased  gradually  to  93  on  1  March  1956. 


With  the  return  of  the  aircraft,  at  the  beginning  of  Deep  Freeze  II, 
the  camp  population  increased  disproportionately  to  the  increase  in 
facilities.  By  31  October  1956,  the  population  was  180;  and  by 
15  November  260.  During  the  period  15  November  -  15  December,  when 
air  operations  were  at  a  peak,  the  population  reached  a  high  of  360. 

bhe  departure  of  the  planes,  camp  habitation  decreased  somewhat 
but  ship  off-loading  held  the  population  at  280  through  15  January  1957. 

Pioneer  Camp 

At  the  outset,  personnel  lived  in  ten-man  tents  pitched  upon  the 
snow  at  Hut  Point.  Sleeping  bags  and  air  mattresses  were  issued  and, 
in  general,  the  men  slept  upon  the  snow.  The  tents  were  unheated  and 
unlighted.  (Temperatures  in  the  tents  were  close  to  the  ambient; 
usually  between  20  F  and  35  F . )  As  supplies  arrived  in  camp,  im¬ 
provements  in  quarters  were  possible,  including  the  improvisation  of 
decks  and  sleeping  racks  and  the  installation  of  stoves.  The  tents 
provided  excellent  wind  protection,  if  properly  secured,  and  sleeping 
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was  CMf°rtable,  By  21  January  1956,  personnel  moved  into  permanent 
buildings  as  space  became  available,  sleeping  at  first  upon  the  decks 
and  gradually  moving  into  beds  as  these  arrived  in  camp.  Buildings 
were  heated  as  soon  as  the  basic  shell  was  erected. 

As  the  camp  population  increased,  crowding  in  tents  became  severe 
for  a  period  of  approximately  two  weeks  since  tents  did  not  become 
available  in  proportion  to  population  increase.  Six  or  eight  men  were 
assigned  to  each  tent  whereas  five  men  with  their  gear  were  as  many  as 
could  be  comfortably  accommodated.  A  similar  disproportion  between 
population  and  the  number  of  sleeping  bags  necessitated  using  some  bags 
n  shifts,  an  unsanitary  but,  under  the  circumstances,  unavoidable 
arrangement.  Two  16- foot  by  32-foot  tents  for  use  for  messing, 
communications,  etc.  were  provided. 

Permanent  Camp 

Winter  living  quarters  consisted  of  five  panel-type  huts  20  feet 
by  48  feet  in  dimension  and  8  feet  high.  Each  hut  was  divided  into 
six  compartments  by  incomplete  plywood  partitions.  One  compartment 
served  as  a  lounge  and  was  equipped  with  a  table  for  reading  material 
and  games.  Several  chairs  were  placed  about  the  lounge.  The  remaining 
spaces  each  had  two  double-deck  bunks  and  four  large  upright  lockers 
for  clothes  and  personal  gear.  The  floor  was  coveredLwith  linoleum,  an 
important  aid  in  the  cleanliness  of  quarters.  Heat  was  provided  by' two 
diesel-fuel-burning  space  heaters.  Over  each  heater  was  mounted  a  large 
fan  to  circulate  the  heated  air.  These  fans  were  continuously  used  and 
successfully  prevented  stratification  of  air  in  the  buildings  and  marked 
vertical  temperature  gradients.  The  buildings  were  ventilated  by  exhaust 
fans  placed  at  either  end.  Except  in  coldest  weather,  one  stove  was 
sufficient  for  heating  each  living  hut.  Due  to  the  low  outside  temper¬ 
ature,  the  humidity  of  the  air  in  the  huts  was  extremely  low.  Open  pans 
of  water  placed  on  the  stoves  made  only  slight  improvement.  At  first 
there  were  some  complaints  of  dryness  of  the  respiratory  passage  and  a 
few  nose  bleeds,  but  personnel  appeared  soon  to  become  accustomed  to  the 
dryness  and  no  detriment  to  health  was  caused  by  the  dryness.  In  each 
hut  automatic  fire  and  carbon  monoxide  alarms  were  installed. 


Personnel  found  the  huts  completely  comfortable  with  regard  to 
protection  from  the  wind  and  cold.  With  twenty  men  in  each  building, 
however,  the  living  spaces  were  crowded  and  this  condition  was  accen¬ 
tuated  by  the  large  quantity  of  bulky  clothing  required  in  the  cold 
climate.  During  the  period  of  isolation,  the  incidence  of  respiratory 
disease  was  very  low,  and  the  crowded  sleeping  spaces  did  not  present 
a  problem  in  the  spread  of  disease.  However,  during  the  summer  period 
crowding  constituted  a  distinct  health  hazard. 
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T°!leu  f?lWaShin«  facilities  were  provided  during  the  winter  in  two 

were  requuL  JoSt;aver^l>iitr'h  °£  ^  b"raCkS  *”'  r<“°ta  fr°”  a  h«d 

:r„r"e^Ye:Fn°^^ zr^irs:,s.t”^lsf.tb* 

t  i  particulfr  hardship.  Each  head  was  provided  with  a  stainless 

sar£?Js4 

a  disposal  tank  and  three  pairs  of  hot  and  cold  water  tan^ 
with  washbasins  were  provided  for  washing  and  shaving  Wastes  from  th. 

^f,“K,ter;Sta"d  ffnk  "ere  dral"ed  '»  tha  outside.  H«  w‘S  wfl7e« 
available  in  an  oil  burning  heater  tank  in  each  head  Water  for  the 

meUer'Tocaterat^J0  “  °Ve?6ad  tank  in  the  Gilding  from  the  snow 

farther  head  tL  ^  *  ** Uey 1  ab°Ut  forty  feet  from  **e 

rarther  head.  The  heads  were  not  well  designed.  They  were  too  hinh 

with  too  much  wind  surface  and  were  forever  moving.  S 

h,H1a?OWer  !?d  laundry  facilities  were  located  in  the  power  house 
uiiding  These  consisted  of  shower  stalls  to  which  hot  and  cold  water 

domes tT^f-  ^  ^  pressure*  Washing  machines  and  clothes  driers  of  the 

Pr°  ded  and  W6re  adec5uate  for  the  laundry  needs  of 

7  dry  Cleanln8  ”  I”'easi"8  facilities  wore 
available.  Water  for  showers  and  laundry  came  from  a  snow  melter 

wnshied  n  P°a^r  bulldin8‘  Wastes  were  discharged  from  showers  and 
washing  machines  directly  onto  the  adjacent  hillside. 

One  building  centrally  located  in  the  camp  was  used  for  messinn  Tt-<! 
dimensions  were  20  feet  by  96  feet.  Approximately  half  the  Trials 

eh. 

dishes  in  adequately  hot  water,  so  wash  water  and  rinse  water  tempera- 
.  res  rV6”  than  recommended-  No  disinfectant  was  available  for 
inclusion  in  dishwater.  Plastic  eating  utensils  were  provided  ad  the 
supply  was  so  short  that  cracked  pieces  could  not  be  retired  from  use 

nos sih^  3nd,ServJng  counter  were  built  locally  and  covered  as  well  as' 
p  ssible  under  the  circumstances,  but  were  such  that  cleaning  was 
unsatisfactory.  The  galley  floor  covering  was  similsrly  makeshift  and 

r8r  :raof°tL  cDu‘nS  fr°"  \aUey  SlnkS 

the  rear  of  the  galley,  from  which  wastes  were  pumped  outside  to  a  waste 

“ad„^  -  «-i™ 
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Food  was  stored  either  in  an  unheated  Quonset  hut  or  in  the  open  and 
was  brought  in  small  quantities  into  the  galley  for  thawing  before  use. 

The  necessity  of  using  the  relatively  limited  galley  space  for  this  pur¬ 
pose  aggravated  crowding  in  the  galley  and  detracted  from  the  cleanliness. 
Frozen  meat,  vegetables,  and  fruits  were  stored  in  walk-in  refrigerators. 
lh  the  winter  months,  the  cooling  mechanisms  of  these  refrigerators  were 
not  used,  but  during  the  summer  months,  cooling  was  necessary  to  maintain 
proper  temperature.  Only  one  chill  box  (temperatures  38  F)  was  available 
In  the  galley.  This  did  not  provide  adequate  space,  particularly  in 
summer  when  milk,  eggs,  and  fresh  produce  were  occasionally  available 
from  New  Zealand.  During  the  isolated  winter  period,  the  messing  facil¬ 
ities,  though  marginal,  were  satisfactory.  In  the  summer,  however,  they 
constituted  a  substantial  health  hazard  because  of  the  greatly  increased 
number  of  personnel  in  camp. 

A  scheduled  plan  for  improving  buildings  was  a  continuous  winter 
program  during  Deep  Freeze  II.  The  interior  walls  and  ceilings  of  the 
galley  and  mess  hall  were  aluminum  foil  and  scrubbing  them  monthly 
brightened  up  the  whole  building.  (Painting  of  the  aluminum  is  not 
recommended)  . 

A  connecting  building  was  constructed  between  the  galley  and  the 
storeroom,  to  house  a  750-gallon  capacity  bitumen  heating  kettle  and  two 
additional  1000  gallon  tanks.  The  remaining  part  of  the  structure  was 
used  for  storage  of  canned  provisions  for  the  galley.  The  20  foot  by 
48  foot  storage  area  was  adequate  to  support  87  men  for  a  period  of  nine 
months . 

A  Quonset-type  building  was  selected  for  the  Task  Force  Commander's 
Headquarters.  It  was  favorably  located  to  the  airfield,  communications 
and  chapel.  A  double  bedroom  with  wash  facilities  was  installed  and  a 
10- foot  by  20- foot  conference  room.  Three  additional  double-bunk  rooms 
were  partitioned  off.  The  entire  building  was  lined  with  plywood  and 
painted.  The  roof  leaked  for  a  short  period  during  the  melting  season 
but  soon  stopped.  This  type  building  can  easily  be  adapted  to  meet  all 
the  requirements  for  summer  living  and  for  a  presentable  headquarters. 

Sick  Bay  Facilities 

On  22  December  1955  a  ten-man  tent  at  the  Hut  Point  Camp  site  was 
assigned  to  the  medical  department  for  use  as  a  Sick  Bay.  Pitched  on 
snow,  the  tent  had  no  deck.  The  snow  melted  out  beneath  the  stove 
making  its  use  hazardous.  A  diesel-fuel-burning  Yukon  stove  was  pro¬ 
vided  for  heat.  With  the  stove  on,  the  average  temperature  within  the 
tent  was  about  35  F  which  is  too  low  for  the  care  of  either  ambulatory 
or  bed  patients.  Without  windows,  the  tent  was  inadequately  illuminated 
by  a  gasoline  lantern.  Folding  wood  and  canvas  cots  with  sleeping  bags 
were  provided  for  bed  patients.  The  care  of  patients  is  greatly  impeded 
by  these  primitive  accommodations. 
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Morf^25  DeCen*er  \955  one"half  of  a  tent  (FWWMR,  General  Purpose, 
Medium)  was  assigned  for  use  as  a  Sick  Bay,  This  gave  a  16- foot  by 

ihifh  w  ®nciosed  ®P«ce  wfth  5-foot  side  walls  and  a  peaked  overhead 
Tho.«h  ®  f°r  the  re(luirements  of  the  camp  at  this  stage. 

Though  pitched  on  snow,  the  tent  was  provided  with  a  plywood  deck. 

Piastic  window  panels  admitted  adequate  light  for  working.  Thus 
arranged,  the  Sick  Bay  was  adequate  for  a  shore  party  of  90  men  with 
close  support  from  ships.  These  Sick  Bay  facilities  were  utilized  until 
the  winter  quarters  were  ready  for  occupancy. 

.  Admfniftrative  Offices  were  located  in  a  Clements-type  20-foot 

by_56-foot  buiiding,  jointly  occupied  by  the  Medical  Office,  Dental 
Office,  Officer  of  the  Day's  Office  and  the  Officer  in  Charge;  the 
Administrative,  Officer  in  Charge,  and  00D  offices  being  in  the  front 
part  of  the  building,  with  the  Dental  and  Medical  offices  in  the  rear. 
Much  confusion  existed,  since  the  OOD's  office  was  the  nerve  center  of 
camp  and  all  camp  functions  and  operations  passed  through  him,  and 
personnel  desiring  to  see  the  Medical,  the  00D  or  the  Officer  in  Charge 
all  passed  through  the  Administrative  Office.  This  undesirable  condition 
existed  until  12  July  1957,  at  which  time  additional  space  was  required 
by  the  Medical  Officer  to  accommodate  the  victims  of  a  helicopter  crash 
The  Administrative,  Officer  in  Charge  and  OOD  officers  were  then  moved 
into  the  Library  building,  a  20- foot  by  48-foot  Clements-type  building, 
which  also  contained  the  Public  Works  Office,  Chaplain's  Office  and 
Dental  Office. 


The  Sick  Bay  area  provided  was  approximately  44  feet  by  20  feet  of 
which  the  dental  office  occupied  68  square  feet.  The  medical  officer's 
quarters  and  office  were  in  the  Sick  Bay  area.  The  remainder  of  the 
space  was  divided  into  an  operating  room  with  96  square  feet,  a  general 
Sick  Bay  area  of  144  square  feet,  one  room  for  a  patient  of  36  square  feet 
another  patient  s  room  of  42  square  feet,  a  drug  room  of  48  square  feet 
and  a  utility  room  of  278  square  feet,  part  of  which  could  be  used  for 
patients,  if  necessary.  One  of  the  rooms  was  constructed  for  secure 
detention  of  disturbed  psychiatric  patients.  For  other  patients,  three 
permanent  beds  were  provided  and  three  additional  beds  could  be  set  up  if 
needed.  Space  for  an  X-ray  developing  darkroom  was  provided  during  the 
winter  in  a  building  adjacent  to  the  Sick  Bay.  In  the  summer  when  this 
space  was  needed  for  other  purposes,  X-ray  film  processing  was  carried 
out  in  the  photographic  laboratory.  A  field  autoclave,  15  milliampere 
X-ray  machine,  and  a  wide  variety  of  drugs  made  the  dispensary  very  well 
equipped.  J 
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Summary 


S  McMurd'>  ”“s  °™  ■>£  overloading  and 

Ule.  weredeslgned^  or  °f  umiaaflon.  The  facll- 

1956-57,  as  many  ,a  35S  L^cTUrth^  r^'’'"1"8  'J*  ’T  °f 
Deep  Freeze  buildings  and  15  Ounnnof  u  <■  camp*  A  total  of  18 

partial  buildings  and  building  additions8’  PlUS  S6Veral  temP°rary  shelters, 
forces.  Deep  Freeze  II  brought  n!  *  ’  re  erected  h*  DeeP  eeze  I 

cations  buildings  and  one  S  T^efireKZf,irPe  recreati°n  and  communi- 
thirty-six  permanent  tS  YPB  build±n8  to  ™ke  a  total  of 

several  Jamesways  and  Atwell  shelters  fo6P  FrGe^e  11  also  brou8ht 
provided  sufficient  berthing  s  .  r  USe  °f  surnmer  personnel.  This 

facilities,  wate^d "a™2rv  ?acn1w  °Vfrloa<i  0,1  messI"«- 

any  enclosure  is  satlsfactorv  for  h!,  !^  “T  flmost  prohibitive.  Almost 
has  a  floor.  y  housing  during  the  summer,  provided  it 


were  the  Jamesway'and  Atwell^cs*1  They*10081??  SUtnmer  poPulation 
They  are  snug  anS  «aSil  t  Uhl!  V  ] ^  “d  rapidly  eiected. 
in  high  winds.  However  they  are  «afe 

in  a  high  wind  in  fh0  *  ..  taken  in  this.  One  hut  was  lost 

man  tents  were  used  by^heTca  e  erecti°”  before  it:  was  tied  down.  Two- 
as  emergency  equipment  aboard  aii^aft  1957  and 

for  temporary  housing  of  personnel  in  o  ay  tents  are  satisfactory 

approximately  twelve  DeoDle  If  ummer,  and  each  one  can  quarter 

A  stove  may  be  installed  in  each^pn^171  Ut  S1X  would  be  more  desirable. 
Ventilation  depends  upon  tie  stJene^h’ f  T*  ^is^ctor F  w«th. 
tions  the  ventilation  is  satiqfan8  i  6  Vlnd’  but  in  normal  condi- 
are  huts  similar  to  the  James wfv  W  T  *<  UiS  Crowded.  Atwells 
warmth  and  ventilatory  standards.’  suPerior  m  performance  both  from 

poinL1?ePSeVwer%W^dCbrsau^erUSefUl  "VZ  ^om  two  stand- 

carried  aboard  all  aircraft  at  the^ate^f  ^  °f  beddin8  and  were 

Sleeping  bags  are  preferred  bv  nerson  i  f”6  sleepinS  baS  Per  nan. 

and  by  most  transient  personnel"  An  f  Z*  “  CanVaS  COt  for  a  bunk 
junction  with  sleeping  bag  for  thr.  mattres®  should  be  used  in  con- 

the  cold.  In  general8  one  should  sleefSS  pr°vid?s  8ood  insulation  from 
clothes  on,  such  as  the  issued  ^nd^  P  *  Sleepin8  ba8  ^ith  minimal 
and  hung  up  to  dry  A  1  1  !  i,°Uter  garments  should  be  removed 

maintained  "in  the  ^ntarcSf  IstlT  TPly  °f  sleepin8  bags  should  be 
very  dirty  during  one  sZtr  sLson  1 

to  CONUS  or  New  Zealand  on  the  Ail  used  bags  should  be  returned 

flown  to  McMurdo  the  fou"„ing  olo.ning  and  repair,  and 

personnel.  Of  the  new  permanent  bull di  quantitlf®  equal  to  incoming 
only  one,  the  recreation  building,  was  ef ecLTp'rior 'to  dep ar turfof' ’ 
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200  manhours . 

?T£X)f"Lh\™ 

Conclusions 

ma„tsIncou?d”a'mI5a  f TVide<i  but  ■««.!  improve- 

this  would  be  m^t  de.SuS  S  “f  n0t  aVailfU  l»  ^ck  Bay  and 
might  be  damaged  by  freezint/wJ  §  a  a*?6  W3S  limited-  Items  which 
other  items  wire  stored  o.^fJ  Cr0wded  int°  the  Sick  »**  «ea  and 
storage  space^^t^ uSt^a'lld^"-  M°"  4— * 

.u  JSLTd^lS  CLu:dle.slck  Bay  araa «>PP*d  -  — >  a. 

shortag^of  ^certalr^sunril  U^d  limited  bed  space  and  a 

B  or  certain  supplies  due  to  heavy  unanticipated  usage. 

Another  problem  was  the  Inadequate  water  distillation  apparatus. 
Recommendation 

requirements^ ^The^  Sum51er  h°usl'>S  be  provided  on  the  basis  of  estimated 
requirements.  The  Jamesway  or  Atwell  huts  are  highly  reco™e„ded 

Beardmore 

All  hands  ate,  worked  and  slept  in  one  Atwell  hut  rw  i-  •- 
to  house  the  generator  and  another  tent  was  used  for  itoS 

Little  America 

months  Sex^lSSSfuvlVs  “S  i'“rl"  V  dUr1”8  the  «“-*«« 
font  «  OcCupyi„gScKTcS«StSPSheyhS:k 
compartments  measured  16  feet  by  8  feet  and  mn t  i  buildings.  The 
and  two  large  lockers.  Each  of  b“mi  w"  fi",'’'"11'  ^ 
with  table,  lamps,  and  sofas.  6  arrackS  had  its  own  lou"ge  space 

discrepancies ^ere^oted  :  ^The  1,16 

furniture^was^quite  susceptible’ 

the  lounge  cushions  were  quite  dlffiSuK  EfSS 
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they'are'ueLfr1^^8  ’  aluminum  foldin8  chairs  should  be  used  - 

should  haie8st"ngeS  ‘  ^  ^  £rM"!d  £"r”1“" 

cushions  should  h*  cov^d  wl^^syfL^u”  ** 

™:“ “™  «=. 

each  of  the  h°nd  ^  °ther'  Washstands  were  also  located  in 

each  of  the  heads.  Running  hot  and  cold  water  was  available  in  the 

showers.  No  running  hot  and  cold  water  was  available  at  the  washstands 

“fie/-  -Plying  vests  eater  fro.  tL  ^sZsl^  ' 

1L  ::rtSh  -P-ce  heaters.  Lighting  in  the  heads  was  poS  " 
speciaiiy  over  the  washbasins,  where  it  was  inadequate  for  shavine 

thread  ofntheUbun°J!  Chan8ed  to  relocate  the  waste  pit  to 

tne  end  of  the  building  away  from  the  sills  It  wac  fPn  .i,,.  H 

of  the  foundation  sills  on  the  edge  of  the  easte  p“  * 

location  might  cause  it  to  cave  in."8  original 

Laundry  machines  and  dryers  were  located  in  each  of  the  heads  Farh 

byTde^r 'of  Si8n^d  dayS  5°r  laund^  each  week,  and  the  laundry  was  done 
Z*  T  a  ?  u  fr°m  6aCh  °f  the  Arracks.  Laundry  facilities  were 

in  2he  mef T  ^  wiaterin8-°ver  Period.  "During  construction,  changes 
the  mess  hall  layout  were  made  to  provide  room  for  equipment  The 

the  h°ifd<  °n  ^  tankS  W6re  Pl;,red  outside  and  the  fuel  lines  run  under 
the  building.  The  waste  tank  under  the  sink  was  not  used.  The  space 
heaters  were  not  installed. "8  1  space 

Living  spaces,  sanitary  facilities,  and  messing  facilities  at  Little 

73^*  nTT  d"l8ne<1(  to  Pro',lde  adequate  standards  for  a  tax™  of 
men  ^ing  the  spring  and  summer  1956-57,  the  base  population  in- 

The^O  offi4°  With°Ut  3  corresP°nding  increase  in  any  of  these  facilities 
The  240  officers  and  men  at  Little  America  V  still  had  but  6  toilets  3 

showers,  4  washing  machines,  and  74  permanent  bunks.  Because  of  the’ 
at  v  during  late  December  1956  »d  denary 

III]'*  P°UTCy  °f  sharins  cota  was  put  into  effect,  until  such  time  as 

itional  Jamesway  huts  and  barracks  were  erected.  Overcrowding  presented 
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a  serious  threat  to  health,  occurring  at  a  time  when  many  new  arrivals 
were  coming  in  contact  with  isolated  wintering-over  personnel.  This  was 
also  a  time  of  increased  fatigue  on  the  part  of  all  men  due  to  the  in¬ 
creased  tempo  of  work.  During  this  two  month  period  there  was  a  great 
incidence  of  illness.  In  addition,  the  severe  crowding  and  a  total  lack 
of  recreational  space  lowered  the  morale  of  the  personnel. 

Medical  Building  Requirements 

Darkroom  space  provided  was  adequate.  There  was  no  running  water 
in  the  Sick  Bay,  but  it  was  found  that  satisfactory  X-rays  could  be 
obtained  by  developing  in  the  tanks  in  the  medical  darkroom,  and  then 
taking  X-rays  to  the  photographic  darkroom  for  thorough  rinsing. 
Laboratory  and  storage  room  was  adequate  for  lab  tests  performed  at 
Little  America  V  and  served  as  pharmacy.  Metal  shelves  were  installed 
in  this  same  room  for  stowage  of  all  medicines  and  a  working  stock  of 
6510  items.  "During  construction  the  interior  of  the  Sick  Bay  was 

changed  to  eliminate  the  lounge  and  increase  the  size  of  the  operating 
room."8  v  & 


The  operating  room  was  also  the  main  working  space  in  the  Sick  Bay 
and  was  the  space  in  which  routine  sick  call  was  conducted.  The  operating 
room  contained  the  X-ray  equipment,  autoclave,  operating  table,  sink, 
and  the  medical  officer's  desk.  It  is  poor  practice  to  have  the  operating 
room  exposed  daily  to  the  main  stream  of  traffic,  but  this  situation  had 
to  be  tolerated  due  to  lack  of  available  space  for  a  separate,  small 
isolated  operating  room.  The  space  designated  as  medical  officer's 
quarters  would  provide  an  ideal  operating  room  if  quarters  could  be 
found  for  the  medical  officer  in  another  building.  The  presence  of  the 
fuel  operated  autoclave  in  the  operating  room  precludes  the  possibility 

of  autoclaving  instruments  during  an  operation  where  volatile  anaesthetics 
are  being  used. 

The  ward  has  sufficient  space  for  two  double  bunks,  which  gives  the 
Sick  Bay  four  patient  beds  under  ordinary  circumstances.  This  amount 
of  space  was  not  available  for  in-patients  after  1  November,  however. 

Upon  the  arrival  of  the  VX-6  dental  officer  in  November,  a  portion  of 
this  room  was  made  available  to  him  as  a  dental  operating  room.  This 
left  the  Sick  Bay  with  only  two  beds  available  for  patients.  From 
November  through  January  the  availability  of  patient  beds  was  critical 
at  Little  America  V. 

A  large  part  of  the  Sick  Bay  building  space  was  used  for  quarters. 

In  view  of  the  crowded  circumstances  within  the  operating  room,  the 
lack  of  space  for  a  dental  office,  and  the  critical  shortage  of  patient 
beds,  it  is  felt  that  the  housing  of  personnel  in  the  Sick  Bay  building 
should  be  terminated.  All  space  within  the  building  should  be  used  for 


269 


medical  or  dental  working  spaces  Partin.!  =>- 

undesirability  of  having  the  Contain  •<=  1  mCntlon  is  made  of  the 

with  the  Sick  Bay.  Not  only  did  th*  ^q“3rters/nd  ° «ice  associated 

detract  from  the  Sick  Bay's  .tmoapherroraccesfibilitvT”^"8  °££lcar 
it  also  encouraged  the  orarMna  ,,  •  accessibility  to  the  men.  but 

VIP's  during  the  summer  1956-57  During  thi  Sick  Bay  for  ber thing  of 
berthed  in  the  space  designated  as  ™  8  5bis  perfod>  officers  were 

as  in  corpsmen's  quarters  At  the  s  lng  officer's  office,  as  well 

absolutely  no  space  av.ilible i^iTL  “  ther'  “°Uld  hava  b<!e" 
base  to  handle  multiple  injuries  which  J\ ^  °Cher  P*rt  °£  the 
other  serious  accidents.  L8bt  occur  from  aircraft  or 

brought  up  closrtoethe°rear  Li^of  ^  3  twenty-ton  sled  was 

indoor  storage  area  and  au^ocUvLfsp'acV^Sith^thf  Pr°Vided  ““tod 
spaces  were  the  same  as  the  previous  year’  rt,l  f  ■  exC^tlon>  the 
proved  most  adequate.  Due  to  the  fire  a  a  8asollne  fleld  autoclave 

ever,  it  was  necessary  to rel^e “ -  =tb-».«ide  hasard.  how- 
In  September  1957  the  warn*  ear.  ilnmediate  Sick  Bay  area, 

was  available.  For  one  month  autocl”°“e<1  <“'d  "°  lndoor  autoclave  space 
passageway  and  result“  »««oor 

where  it  had  been  previously  wpIhJ  the  outer  shell  of  the  autoclave 
vided  for  the  relief  detachment.  "  electrical  autoclave  was  pro¬ 

presents  a  grave  hfzard^n  this °ilolatedh  ''id  °f.volatile  anaesthetics 
burning  "Jet  Heater"  was  nroo  f-  ■  ,  c°id  situation.  A  diesel-oil- 

during  an  ether  anaesZtL  ^  e^erg^ytefK  ^  t0  be  S6CUred 
Herman  Nelson  provided  was  not  thought  f  f  SOurce  is  needed.  The 
spark  danger  prevalent  with  these  uStsT^  f*  *°  the  fUme  3nd 
not  found.  An  outdoor  gasoline  heater  ^  t  ^atlsfacto^  solution  was 
radiator  would  seem  plausible  f  t0  3n  ind°°r  hot-water 

provided  and  are  effective  ^ntf  i  ?  Ught  bulb  fitti"gs  were 
been  previously  llltlnlT,' bJ? “U“s  b*d 
these  were  ineffectual  The  Heet  ?  Ct*  8  were  not  available  and 

ib  was  n on-conductive^ "  six  volt^uto  b«aard,  as 

source  for  an  emergency  operSjJi,^  £  ba“erles  Prided 
necessary  due  to  frequentPpower  failure  A  *  lighting  Is 

two  balanced  type  minor  surgical  lioht-.'  overhead  castle  light  with 

nation  and  were  used  sparingly  t0  conserved Umps?1"186  SUr8lCal 


Conclusions  and  Recommendations 
inSseLTc:ir"“inS  r<,°"  ShOUld  be  aaP«bli"hed  which  is  i 


main 


solated  from 


b»  l~«-  Bag 

for  VIP's.  8  be  used  as  temporary  quarters 
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At  least  a  four-bed  ward  is  required. 

Space  is  required  for  ,  dental  office  within  the  Sick  Bay  building. 

wintering-over  period  ^  “  Uttl*  v  ™  agnate  during 

and  loungru^eslrable  even'thoutri t™™"  ‘mi-8  "paces 
utilization  of  space.  8  does  not  °f£er  the  maxi  inum 

at  Little  America^81”8  °f  WaKte  water  from  washbasins  is  not  satisfactory 

and  morairduiingasp^nfL^^rV1956  Serl°US  threat  tD  health 

from  73  to  240.  8  ‘  1956-57  when  population  increased 

Byrd 

Sick  Bay  Installation 

used^:  ;n  ^  .«» a„d 

mg  a  passage  pa«Ui™  a  WoJ  ^r  ”  0f£lc?r  ln  Char^-  By  t,*,,- 

created.  larger  altei*»ate  space  10  feet  by  15  feet  was 

evenfora^rsirgmanrorr6'1  V*  ^rs'  £”  *■= 

Sick  Bay  giving  .  considerably  U^;r  "s'“rlle1fleld"UiC™y  r?"ove<'  £ro" 
hot  and  cold  running  water  blended  "  issue  in  '  "*  81nk  had 

a  surgical  scrub  and  gowning  in  the  pn„m  J.  a  f  Spray  Permltting 
occasionally  became  obstructed  by  ice  if  the  *7  d]ralnplPe  for  this  sink 
open  overnight  allowing  qmaii  y  e  the  draining  valve  were  left 

before  clear^g  Uriipe  iar“t“',tS  °5  C°  r“n  d°""  a»d  £m«e 

in  a  locker  i„*th.  Oincm  r!™  "adicinal  alcohol  were  stored 

Berthing 

Living  space  was  inadequate  due  to  failure  ne  ...  •  , 

to  arrive.  The  two  buildings  in  which  ten  and  t^  barracks  buildin8 

slept  were  primarily  designed  for  then  !?d  ®lve  men  respectively 

and  programs.  in  one  of  these  (Building#?  ’’h"  scientific  equipment 
operation  of  Naval  communications  and  §t#2,  b°USlng  twelve  men)  24-hour 
disturbance  to  the  occupa^^J^nT-Sp ^  ^  Ca“ld«bl« 
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South  Pole; 


cots  with^air  mattresses  ^E^o^beds  dam6Sway  #2  either  on  canvas  folding 
the  equipment.  A  single  sleeping  bag^as^o  S,°Ck  cushions  dropped  with 
were  turned  to  their  lowest  portion!  U"leSS  the  ^oves 

Sleeping  Bags 

”„rtr  sl"pine 

work  done.  During  the  first  two  mom-n  .  *  3nd  tbere  was  no  traverse 

linen  non  blanhetf,  and^  ale^inT^ 

be  th^rmofttsatisfIctorytheThrbiC  ^  (M~1949>  Was  found  to 

sleeper  while  the  o^Tcov^  c^uidZ d,^Hplaced  -nderneatb  the 
units  were  connected  only  bv  overl  USe  aS  3  ^^an*cet-  The  two 

system  permitted  the  sleeper  to  havpPln8l  ^  the  f°0t  °f  the  cot‘  The 
to  ventilation  if  necessary^  P  Warmth  bUt  t0  have  easy  access 

«nUort:fu:be0n;!nn;b:8r;^4°" 7n,,ry^  it::?/  b°™ks  c™- 

Which  showed  considerable  wear  and  tea^in  the6!131  °f  ^  Sleeping  ba8 
area  by  the  end  of  the  year.  h  l0Wer  pori:ion  around  foot 

were  located  iA  oneSbuildingewith°^hrRaiinPdCeS  Communication  shack 
the  roof.  Soot  and  grease  fr^m  th!  ff  ^  located  ™  a  tower  on 

the  meteorological  and  radif  Mp  J  8fUey  W6re  3  co"«tant  problem  in 
partially  remedi^  b^ 7 ?' ,  *  SitU3tio"  which  was 
head.  However,  as  there  had  to  be  acc  *7  t  &  galley  with  a  solid  bulk- 
ihe  building,  i„u  “*  *"  °f 

For  optimum  operation  of  the  station  0„  „ 

shr  iizzir  ~t  -bsK."rd"d 

additional  highly  datable  apace  irthT^Lr^lXg!""0"3 
Barracks  Building 

small  spaces  at  one  end^  ^sed^or6"  uel  storage  rclothiWlth  tW°  additional 
the  emergency  4-KW  Hercules  generator  th  8  storage,  and 

the  men,  each  room  being  about  8  feet ‘by  16  feet  °Catl°n  18  ample  for 
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The  head  contained  the  darkroom  as  well  as  head  facilities- 
was  somewhat  crowded,  though  adequate  for  all  basic  needs. 


the  head 


Sick  Bay 


Sick  Bay  was  in  a  far  corner  of  the  science  building  in  which  th 
heat  was  poorly  circulated.  Temperatures  would  often  be  in  the  low 
50  s  in  Sick  Bay  and  in  the  60's  elsewhere. 


In  December  1957,  a  small  16-foot  by  16-foot  Jamesway  was 
at  the  grid  southwest  corner  of  the  base  near  the  mess  hall, 
the  library,  ships  store,  and  recreation  gear. 


erected 
to  house 


..  *  *TSWay  proved  hi8hly  successful  as  a  permanent  barracks.  It  is 

divided  into  two  sections.  The  first  32  feet  is  partitioned  into  six 
one-man  rooms,  the  remainder,  unpartitioned,  serves  as  a  lounge  and 
storage  area.  A  urinal  in  one  corner,  with  a  pit  dug  beneath  the 
building  proved  a  great  boon. 


Wilkes 


TK  1 u?rt°*  furnlshin8s  supplied  for  the  buildings  were  satisfactory, 

The  beds  which  featured  innerspring  mattresses  were  quite  comfortable. 

The  lounge  furniture  was  good  although  slipcovers  would  have  been  cf 
great  value.  A  larger  quantity  also  could  have  been  used  since  sitting 
space  was  usually  at  a  premium.  The  large  supply  of  folding  chairs  was 
of  considerable  value.  An  additional  galley  table  would  have  allowed 
all  station  personnel  to  be  seated  at  once.  The  supply  of  lockers  for 
personal  use  was  inadequate  and  they  were  difficult  to  assemble. 


Some  rearrangements  of  the  original  Sick  Bay  plan  of  300  square  feet 
in  a  48-foot  by  20-foot  Clements  hut  was  necessary  because  of  enlarging 
and  pre-empting  of  the  area  designated  originally  for  sick  room  as 
quarters  for  the  officer-in-charge  and  chief  scientist.  This  was  con¬ 
sidered  necessary  because  of  crowding  resulting  from  twenty-seven  men 
being  assigned  to  quarters  designed  for  twenty. 

P*e  sPace  remaining  was  divided  into  four  component  areas:  (1)  A 
7-1/2-foot  by  6-foot  laboratory  with  five  shelves,  two  benches,  and  a 
stand  for  a  water  tank;  (2)  a  4-1/2-foot  by  7-foot  storeroom  with  three 
3-foot  by  6- foot  by  10-inch  metal,  five-  and  six-shelf  open  cabinets, 
and  one  4-foot  by  5-foot  by  18-inch  wooden  three-shelf  cabinet;  (3)  a 
1f”y2"f°ot  by  9"1/2-foot  sick  Bay  proper,  containing  an  8-foot  bench 
with  two  8-foot  shelves,  a  4-foot  by  6-foot  by  18-inch  six-shelf  wooden 
k*  of/’  3  operating  table,  and  an  aluminum  desk  and  (4)  a  7-1/2-foot 

by  9-1/2-foot  combined  sick  room  and  doctor's  quarters.  The  major  shelves 

rerf,ia\taUed’  and  unPackin8  and  stowing  of  crated  supplies  was  complete 
by  23  February  1957.  —  K 
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SHOPS 


McMurdo 


Area 


The  «c*h SS  2*“  d“rin8  D«>  P'“~  X- 

(weasels)  or  two  large  pieces  (D8  and  D41  Sma11  pieces  of  equipment 

work  was  accomplished ^mder  cro^L  f  ^  °ne  time*  Even  then, 

allocated  to  them  so  they  built  a  20-foot LJ°n®;  welders  had  no  space 

garage  which  served  them  well.  Ths  utilitvy  \ 0?fc  extensi°n  onto  the 
in  combination  with  the  electricians  <  Lm!n  ^ad  a  small  work  bench 
added  to  the  powerhouse  Ths  r  n  a  20“foot  by  20- foot  extension 

th.  garage.  STSSS t  *  "*1  T“  *“ 

operations  conducted.  naersized  for  the  amount  of  air 

20  a"  ““T”  measuring 

plywood,  the  ssTei"  “t  h  8h.“  ov'rh^d  lldin8  °f  QU°"Set  fr““‘ 
after  the  garage  fire  28  April The ? wasuconstructed  in  May  1957 
of  the  Public  Works  shop  tllllJ had 2  l0Cated  ln  °ne  corner 

£e«t.  It  had  two  Ute,  .‘S'  L"  of  200  "We 

Sufficient  tools  for  the  needs  of  the  1  or  age  bins  along  one  bulkhead, 

carpenter  shop  was  ^f  el"  J5  “\”'re  available.  The 

had  adequate  hand  toolTh.^  it  "  adJ*c<mt  to  the  electric  shop.  It 

cular  saw  which  is  normally  used^s^h^nd  t°°l  SmaU  6_inch  cir“ 

structed  a  table  on  L  hand  tQo1-  The  carpenters  con- 

a  long  workbench,  a  closet  for  Storage  of^mlll111^  SfT'  Th®  Sh°P  had 
storage  bins  for  nails  and  screws,  and  a  storage^ack  fo^T 
plywood  and  other  miscellaneous  lumber.  pieces  °f 

Equipment 


The  hX:nhtL:^pL“re,%ScF^LL““eC^tri1  I"™**"- 

rebuil^AEC^eta^band  ^saw^”  -  Up-s^d  f 

and  Threader.  iiity  men  used  an  Oscar  Pipe  Cutter 

Public^orks  ^shophbui  lding?  Tt\ Tie'll  .1?  *T  by  36  feet  *»  the 

of  storage  bins  along  one  side,  which  contained^ich11  T*  V®*8®  number 
ficient  tools  and  spares  were  available  for  the  repair  ofo  temSu  Suf~ 
and  the  fabrication  of  simple  plumbine  anH  hean  P  *  f  paCe  heaters 
shop  consisted  of  an  area  in  the  Public  Works  building8  ’  P*®  garage 

Of  the  utility  shop,  end  it  contained1:  “'sS^S  1T.L 
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tools  and  space  sufficient  to  work  on  such  items  as  carburetors,  heaters 
and  small  engine  parts.  Most  of  the  vehicle  repair  work  was  done  in 
the  garage  building  which  contained  nothing  but  a  large  open  space  for 
equipment.  A  lean-to  storage  room  was  constructed  in  June  1957  of 
plywood  alongside  the  Public  Works  building,  and  was  used  primarily  for 
spare  parts  required  by  the  garage. 

Garage  spaces  and  shops  can  be  considered  adequate  only  because  the 
Job  got  done.  Actually,  about  three  times  the  amount  of  space  available 
could  have  been  effectively  used.  Because  of  the  garage  fire  the  tool 
situation  was  critical  the  rest  of  the  year.  Power  tools  such  as  a 
lathe  and  drill  press  were  available  only  in  the  aviation  shop  building 
which  was  about  a  half-mile  away. 

Storage 

Storage  was  very  limited.  Tool  rooms  were  fabricated  during  Deep 
Freeze  1  by  putting  extensions  to  buildings  and  by  storing  parts  on 
boards  laid  between  roof  trusses.  A  hull  from  a  wrecked  C-124  was 
connected  for  storage  and  shops  but  this  was  extremely  cold  for  shops. 

The  mechanics  in  particular  require  permanent  storage  space. 

A  welding  shop  was  constructed  in  June  on  the  end  of  the  Public 
Works  shop  building.  It  contained  arc  and  acetylene  welding  equipment 
material,  as  well  as  a  500-pound  Ansul  fire  extinguisher  with  long  hoses 
for  the  protection  of  the  Public  Works  building  and  its  adjacent  lean-to. 

Recommendations 

A  Butler  building  is  definitely  recommended  as  a  shop  for  Deep 
Freeze  III.  Space  along  walls  could  be  allotted  to  various  construction 
ratings. 

A  thorough  review  of  shop  equipment  is  recommended,  taking  into 
consideration  present  facilities  as  well  as  plans  for  Deep  Freeze  III 
and  IV  which  are  unknown  to  Deep  Freeze  I  personnel.  The  lack  of 
effective  shops  during  Deep  Freeze  I  was  a  primary  cause  of  unsatisfactory 
equipment  operations  during  this  period. 

Little  America 


The  builders  and  electricians  shops  were  constructed  beside  the 
powerhouse  and  derived  heat  from  a  space  heater  and  a  duct  from  the 
powerhouse.  This  arrangement  proved  very  satisfactory  as  the  tunnel 
protected  the  shops  and  it  was  possible  to  use  only  plywood  with  no 
insulation  for  the  construction. 
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?**  UT  3bop*  which  had  been  located  in  the  same  building  as  the 

sss«  in'lctr  *a:  mo”d  to  * neu  i°c«ti»Bi*sthe 

co  neao  ffi7.  It  was  constructed  of  box  matpri =i  e,„„  m 

E*"‘r£n*h:hLir  ------- 

36- foot  Til  ^ir.S5^fe  ln  the  ShOP  8eCU1>  ”aS  l"  the  *ar»6'  “heta  a 
house  sl™i£Lfr^>  ™  ”aS  erected-  Thls  enabled  the  mechanics  Co 

S  Nor^w' IT ?■,?”% I,-'"’  M29"°  "'“"els,  two  D-4's  and  one  Sno- 
h.  j  ^  his  facilitate  maintenance  of  equipment,  but  it 

immediat  ranspor tation  to  keep  an  assortment  of  vehicles  ready  for 

cold  weathe“  u8was  ™i  e°™“ceme"h  of  the  workday  during  extreme 
ln  the  tl  [tZ!  f?Ct  th“  equipment  could  be  accomodated 
D8-S  fof  thf^^  enabled  Deep  Freese  II  personnel  to  recondition  all 
uo  s  tor  the  October  swing  to  Byrd  Station. 

jiJJf  addition  of  a  spare  parts  storage  room  of  24-foot  by  40-foot 
dimensions  made  possible  ready  access  to  most  of  the  suppliL  that 

2llth  ofne?ed  f°r  -11  equipment.  There  was  WeJer  a 

dearth  of  stowage  space  for  building,  electrical,  and  utilities  suonlies 

isTneces^tJed  317638  ^  StOW  *U  COn8umable  and  small  equipment 

KlarSe  t001  situation  waa  quite  good  for  all  trades.  One 

g  ng  deficit  was  component  parts  for  the  machine  shop  lathe.  There 
were  many  times  when  a  lathe  was  the  only  answer.  Parts  for  all  types 

lftheU  appliances  were  fabricated,  from  time  to  time,  on  the 

the  though  usually  the  lathe  tools  were  makeshift  and  certainly  not 

report aCtThere  Pr°P6r  COn,p°nent  parts  were  ordered  in  the  resupply 
report.  There  were  many  examples  of  excesses  in  tools  of  all  trades 

“  1:,“;'  b0,^  <*  a  high  breakage*" and6 loss 

utilities  uP3  ’  the  builders  had  a  great  assortment  of  saws;  the 

we«  tin  1  f  3  8reat  collection  °f  P^e  wrenches  (many  of  which 

were  too  large  for  any  conceivable  use  at  Little  America)  it  was  noted 

that  many  mechanics.  tools  were  not  satisfactory  cist 

l  a  rS  n°ted  t0  be  ln  3  general  stores  item.  Therefore  it  is 

^h^ugrope'^purcSaae:013  be  °£  a  hl8her  8'ade’  SUCh  aS  ”>■ 

p^11  aifcraft  maintenance  shops,  except  electronics,  were  in  the  air- 
w^ti  ma;n5ena"ce  building .  The  west  side  of  the  building  was  occupied 
WW  rjrifr6  and  fh!et  metal  St0rage  ra<*s.  The  shops  were  outfitted 
wildinv  ^  Pr6SS’  ®rinder>  arbor  Press»  a  metal  brake  and  oxy-acetylene 
welding  equipment.  One  end  of  the  workbench  area  was  set  aside  for  an 
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electrical  shop.  The  north  end  of  the  building  was  taken  up  with  the 
hydraulics  and  welding  area  and  a  small  bunkroom.  Along  the  east  wall 
were  an  enclosed  tool  room,  multiple  storage  bins,  three  units  of  Spar 
GCA,  and  an  enclosed  cage  for  stowage  of  survival  and  navigation  gear. 

Byrd 


Shop  space  was  limited  to  approximately  400  square  feet  in  the  power¬ 
house,  with  a  20-foot  workbench  running  along  one  side.  Maintenance  of 
three  IGY  Sno-Cats  caused  excessive  occupancy  of  this  space  for  six 
months  during  the  winter  night  period.  The  majority  of  the  individual 
tool  kits  allocated  to  each  rate  failed  to  arrive  and  full  use  was  made 
of  an  assortment  left  by  the  original  construction  group. 

Most  of  the  shop  equipment  finally  reached  the  base  by  tractor  train 
in  October  1957.  Thi3  included  a  lathe,  power  drill  and  a  power  saw. 
Several  IGY  disciplines  brought  their  own  tools  and  a  small  workbench 
was  equipped  in  building  6.  Since  this  area  was  also  a  berthing  space, 
operation  hours  were  limited. 

South  Pole 


The  garage  ramp  was  eliminated  as  it  could  not  be  shipped  and  would 
be  impractical  to  use  even  if  it  could  have  been  built.  In  its  place 
a  20-foot  tunnel  extension  was  built  covering  the  garage  doors  and 
protecting  them  from  drift.  The  garage  doors  were  relocated  to  the 
leeward  side  of  camp.  They  were  redesigned  and  erected  to  provide  an 
accordion  type  arrangement.  As  originally  designed,  it  would  be  im¬ 
possible  to  use  the  first  ten  feet  of  garage  space. 

The  garage  powerhouse  contained  the  two  30kw  generators,  snow  melter 
and  water  storage  tank,  and  shop  spaces.  Both  the  weasel  and  D2  could 
be  garaged  at  the  same  time,  however,  this  used  all  available  deck  space 
and  made  shop  work  nearly  impossible. 

An  additional  building  should  be  provided  for  all  shop  work  except 
mechanics  work,  and  to  provide  additional  covered  storage  for  vehicles. 
Sawdust  and  other  debris  from  carpentry  and  electrical  work  were  a  major 
nuisance,  clogging  generator  engine  radiators  and  getting  into  the 
generators  themselves. 

Shop  spaces  for  the  builder,  mechanic  and  utilitiesman  were  in  the 
garage,  and  for  the  electrician  in  the  enclosed  space  between  garage 
and  head.  Space  allocations  were  physically  adequate,  except  for  weld- 
ing,  which  had  to  be  done  too  close  to  the  generators  and  inside  fuel 
storage . 
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Hand  tools  were  in  adequate  supply;  specialized  tools  and  equipment 
were  not.  Items  ordered  for  Deep  Freeze  III,  if  procured  and  delivered, 
should  largely  correct  deficiencies  which  existed  during  Deep  Freeze  II. 

Hallett 
Garage  Shed 

A  lean-to  type  structure,  32  feet  long,  12  feet  wide  and  8  feet  high, 
was  added  to  the  north  side  of  the  garage  to  provide  a  readily  available 
storage  space  for  parts  and  equipment.  It  was  constructed  utilizing 
2-inch  by  4-inch  framework  covered  with  1 /4-inch  plywood.  A  small  access 
door  was  cut  through  the  garage  into  the  lean-to,  and  an  8-foot  by  6- foot 
door  was  cut  into  the  east  side  of  the  lean-to. 

A  further  modification  was  made  to  the  garage  building  by  removing 
the  hinges  of  the  main  doors  from  the  overhead  and  rehinging  these  doors 
on  the  sides.  This  allowed  an  easier  method  of  opening  the  doors  and 
added  4-inch  overhead  clearance. 


The  floor  panels  of  the  garage  were  inadequate  to  support  the  load 
of  a  model  955  traxcavator  equipped  with  standard  tracks  due  to  the  fact 
that  on  a  hard  surface  the  cleats  of  the  track  shoes  were  carrying  the 
entire  weight  of  the  tractor.  The  three  center  floor  panels  in  front 
of  the  door  were  removed  and  8-foot  sections  of  2-inch  by  6-inch  timbers 
were  laid  in  place  of  them.  This  provided  support  for  the  tractor  and 
increased  the  overhead  clearance.  The  shops  were  believed  adequate. 

The  mechanics  and  electrician's  shops  were  located  in  the  garage  which 
was  also  used  at  times  as  a  carpenter  shop.  The  utilities  shop  was 
located  in  a  Jamesway  hut.  The  electronic  repair  shop  utilized  a  portion 
of  the  radio  room. 

The  standard  tools  provided  were  considered  adequate  for  the  jobs 
required.  Some  special  tools  were  not  received  which  caused  delays  in 
some  repairs,  but  in  all  cases  the  repairs  were  completed. 

Utility  Buildings 

After  the  completion  of  formal  construction  the  decision  was  made 
to  construct  an  extra  building  to  house  the  evaporators,  snow  melter 
and  water  storage  tank.  With  the  completion  of  the  foundation  the 
construction  detail  was  evacuated  and  the  construction  of  this  building 
was  left  to  the  wintering-over  group.  Utilizing  spare  Clements  panels 
and  roof  trusses,  a  four-man  crew  completed  this  project  in  60  hours. 

The  roof  of  this  building  was  then  covered  with  canvas  and  battened 
down.  Heat  was  furnished  by  a  Preway  space  heater,  and  electric  lines 
were  run  from  the  auxiliary  power  building  (building  #11).  This 
building,  when  completed,  was  designated  as  the  utilities  building. 
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.  development  of  the  generator  exhaust  snow  melter  system, 

the  UT  building  was  modified  by  constructing  an  8-foot  by  6-foot  dark¬ 
room  in  the  area  which  previously  housed  the  snow  melter.  This  darkroom 
was  constructed  with  2-inch  by  4-irich  framing  covered  by  1/4-inch  ply¬ 
wood.  A  sink  and  electrical  fixtures  were  installed  in  the  darkroom 
and  it  was  painted  black  and  made  light  proof  by  sealing  with  black 


During  October  it  was  decided  t:o  remove  the  evaporators  and  convert 
the  rest  of  the  building  into  a  recreation  room.  The  removal  of  these 
evaporators  was  accomplished  by  removing  two  standard  side  panels  and 
dragging  the  evaporators  out  through  this  opening  with  a  D4  traxcavator. 
After  replacing  the  panels,  the  building  was  cleaned  and  painted.  Lino¬ 
leum  was  laid  and  the  recreation  equipment  was  installed.  When  a  Chaplain 
was  available  at  this  station  the  building  was  also  used  as  a  chapel. 

Wilkes 


A  Clements  hut  erected  from  a  miscellaneous  assortment  of  panels 
comprised  the  carpenter  and  plumbing  shops.  There  was  adequate  space 
for  both.  Tools  for  both  shops  were  generally  adequate  for  the  work  at 
hand.  However,  the  loss  of  the  carpenter  shop's  radial  saw  was  a  hard 
blow  to  the  builder.  The  motor  for  this  saw  was  received  with  an  in¬ 
ternal  short.  Therefore,  all  work  was  accomplished  either  by  hand  saws 
or  Skilsaws. 

A  section  of  the  powerhouse  was  set  aside  for  the  electrical  workshop. 
There  was  adequate  space  and  tools  to  accomplish  necessary  work. 

A  portion  of  the  Aerology/Electronics  storage  Jamesway  hut  was  set 
aside  for  an  electronics  workshop.  Test  equipment  was  adequate  but  the 
addition  of  a  vacuum  tube  DC  voltmeter  would  be  of  value.  There  was  a 
bad  shortage  of  small  screwdrivers  and  tuning  tools;  otherwise  tools  were 
adequate . 

A  portion  of  the  garage  was  set  aside  as  a  workshop.  Space  was  not 
adequate  though  necessary  tools  and  equipment  were. 

Ellsworth 


Service  Station 

A  central  service  station  and  repair  area  was  set  up  at  the  temporary 
camp.  A  Herman  Nelson  heater  was  borrowed  from  Air  Development  Squadron 
Six  for  use  by  the  mechanics.  Such  a  unit  should  be  included  with  con¬ 
struction  equipment  for  use  of  the  mechanics  for  equipment  repair  in  the 
early  stages  of  such  an  operation  as  this. 
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Tools 


A  large  quantity  of  MCB  ONE  hand  tools  were  taken  with  the  unit 
It  was  intended  to  return  these  to  Davisville  for  future  use  of  the’ 
attalion.  After  the  alert  for  evacuation  was  given,  the  WYANDOT  got 
underway  with  the  STATEN  ISLAND  remaining  to  evacuate  the  construction 
personnel  for  a  later  transfer  at  sea  to  the  WYANDOT.  Because  of  the 
rapidity  of  evacuation  required  use  of  hand  tools  to  the  end,  and  work 
remaining  to  be  done  after  evacuation,  it  was  impossible  to  get  the 

1°t  °f  ^and  tools  out*  Certain  high-cost  items,  such  as  survey 
equipment,  Skilsaw,  and  electric  drills  were  "hand  carried"  out.  Re¬ 
mainder  of  tools  were  left  with  the  wintering-over  personnel  for  their 

US 6  • 


AVIATION  AND  COMMUNICATION  BUILDINGS 
McMurdo 


Realizing  that  something  more  than  a  roving  weasel  would  be  required 
tor  a  control  tower,  spare  Deep  Freeze  panels  were  prefabricated  at 
Davisville  into  an  eight  foot  cube  with  plastic  windows  inserted  for 
vision.  When  assembled,  it  was  easily  mounted  on  a  20-ton  bobsled. 

Radio  units  were  prefabricated  for  ready  installation  within  the  tower 
upon  reaching  the  ice. 


,  -ij!"  the  be8inning  of  Deep  Freeze  II,  the  existing  communications 

uilding  was  extensively  altered  and  became  the  receiver  building.  A 
new  transmitter  building  was  erected  about  a  quarter  of  a  mile  away  from 
he  receiver  building.  In  the  receiver  building,  the  old  communication 
ottice  and  the  communications  officer  were  moved  into  the  room  formerly 
used  for  amateur  radio.  The  entire  office  previously  used  for  crypto 
center  and  communication  office  was  removed.  The  cabinets  containing 
the  receiver  patch  panels  speakers,  and  teletype  converter/compensators 
were  replaced  with  one  which  was  placed  between  two  operating  positions. 
The  three  transmitters  were  removed.  Two  additional  CW  operating  posi¬ 
tions  were  installed  giving  a  total  of  five,  and  all  the  operating  posi¬ 
tions  were  revised.  The  electronics  repair  shop  was  relocated. 

The  size  of  some  of  the  new  transmitters  was  such  that  it  was  nec¬ 
essary  to  construct  the  building  around  them.  The  floor  was  laid  and 
the  transmitters  then  positioned.  By  1  March  1957,  the  building  was 
complete  except  for  the  roof.  To  prevent  snow  from  entering  the  building 
and  interfering  with  the  installation  of  the  transmitters,  a  false  roof 
was  constructed  of  4-foot  by  8-foot  plywood  panels  covered  with  tarpaulin. 

On  14  May  1957,  NAF  McMurdo  experienced  a  blizzard  and  the  false 
roof  was  partially  blown  away  and  snow  entered  the  transmitters.  For¬ 
tunately,  however,  the  equipment  was  off  at  the  time.  It  was  not  until 
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the  31st  of  May  that  the  equipment  was  dried  out.  On  the  1st  of  June 

ZteZPZl:aS  383111  Th£  PGrSOnnel  in  transmitters  spent  the 

SekS  LmProvlnS  working  conditions  in  the  buildine  Fiftv 

inU"tr,“LLlrio:«rSUiS,,T  VX-6  aid  "ere  HfSl.d 

ons,  an  wiring  on  the  equipment  was  continued. 

Little  America 

tronics  !joCtr°niCS  buildinS  housed  all  aviation  communications,  elec¬ 
tronics  shop,  navigational  aids,  the  air  operations  office  search 

room^'orthrs^th'end^of'tT38!1  C°°king  facilities>  and’a  small  bunk- 

homer  shacfjhicTia r  s ed  ^sT^SO  ^  °ld  ^ 

necessarv  fnr  „  _7  ”  ,  tne  30  hp  frequency  converter 

test  equipment  The  ^  TPS'lD  surveilla^  radar  and  certain 

an  -  I  Tu  *  i  operations  office  and  search  and  rescue  center 

technical  n  ,16-foot  piywood  enclosure,  also  contained  the  electronics 
technical  library  and  the  Kiel  Field  officer's  bunk. 

the  !LW3S  necessary  to  locate  the  new  transmitter  building  adjacent  to 
stitute  "i  3  reSUlt  °f  the  lack  °f  C°ntro1  -blf  or'anrsub- 

and  revivers  would  pern^ttine  a  wider  reparation  of  transmitters 

a  Jld  /  been  Pref erred .  The  situation  could  have  been 

antennas6  butTth  ^  by  a  wlde  separation  of  receiving  and  transmitting 
nermit  shortage  of  antenna  wire  and  coaxial  cable  did  not 

verv  we  l  1  °bJective-  The  final  installation  operated 

ference^exceDt^uri  and  ' ^thout  significantly  detrimental  local  inter- 
The  IL  t  during  times  when  propagation  conditions  were  marginal. 

. p  ximity  of  transmitters  to  receivers  permitted  a  more  efficient 
u  ilization  of  the  available  communications  personnel;  the  ET’s  could  d 
easily  man  the  transmitter  building  and  execute  their  other  fuLtires 

notice  "”jSage  ""“r  and  around  the  gase  concurrently  or  on  short 
•  ,  *  remote  location  would  have  produced  extended  periods  of 

isolation  during  heavy  storms  and  would  have  required  the  assignment  of 
at  least  one  of  the  RM  full  time  to  assist  the  ET's.  asslgnment  of 

The  buildings  were  specifically  located  so  that  the  back  bulkheads 
of  the  message  center  and  the  transmitter  building  would  become  bulkheads 
for  a  necessary  enclosed  storage  area  between  them,  using  a  "ni mum  of 

heated  J°nS ^UCtl°n  materials.  The  exhaust  fans  from  both  buildings 
heated  the  storage  area  as  well.  The  orientation  of  the  transmitter 

i  tHor  tran  Mangle  ^  meSSage  Center  provided  maximum  accessi- 

lty  for  transmission  lines  from  the  transmitters  to  the  antenna  farm 

Baslc  construction  of  the  building  required  five  days  and  several 

ef f ectivenes^of Ltlg  ^  ^  the  transn,itter  building  insured  maximum 

tinnf  i  T  f  peraonnel  utilization  and  eased  the  base  housing  condi- 
^l^d  n  ?  rT  t0  the.messa§e  tenter  was  installed.  A  tarpaulin  was 
llTat  fZ  the.transn,:Ltter  building  in  an  attempt  to  minimize  the  water 
g  m  melting  snow  and  ice  during  warm  weather.  Two  leaks  did 
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develop,  however,  causing  shorts  in  the  431-D  and  one  TBM  transmitter 
before  being  noted  and  corrected.  Water-tight  buildings  are  essential 
in  the  antarctic  especially  where  electronic  equipment  is  housed. 

Wilkes 

The  communications  building  was  sited  on  the  outer  perimeter  of 
the  base.  However,  this  was  near  the  supply  dump,  fuel  dump  and 
garage.  This  caused  heavy  vehicular  traffic  within  25  feet  of  the 
building  with  subsequent  strong  radio  noise  interference.  Location  of 
the  fuel  dump  within  50  feet  of  the  building  is  a  fire  hazard  due  to 
the  possibility  of  radio  high  voltage  arcs  caused  by  transmitting 
equipment.  It  is  recommended  that  future  communication  buildings  be 
located  on  base  perimeters  at  a  point  subject  to  a  minimum  of  vehicular 
ignition  interference  and  that  fuel  dumps  be  located  well  clear  of 
radio  transmitting  apparatus. 

The  building  and  space  assigned  were  adequate.  It  is  recommended 
that  only  communications  equipment  be  installed  on  the  roof  of  the 
building  and  that  every  precaution  be  taken  to  insure  a  water-tight 
roof.  A  leaking  roof  was  a  serious  problem  and  required  constant 
attention. 

SCIENTIFIC  BUILDINGS 
McMurdo 


Aerology  Building 

The  aerology  building  was  situated  thirty  to  forty  yards  from  the 
other  buildings  in  camp  in  order  to  have  an  unobstructed  view  when 
making  observations.  This,  however,  was  limited  by  the  range  of  hills 
extending  from  330  degrees  clockwise  to  150  degrees  making  it  impossible 
to  observe  phenomena  below  four  degrees  elevation. 

During  the  winter  night  it  was  extremely  difficult  to  make  observations 
of  aurora  due  to  the  camp  lights.  While  the  brighter  displays  were 
visible  after  a  period  of  five  or  ten  minutes  of  observing,  the  lighter 
displays  were  visible  only  if  the  observer  went  a  few  hundred  feet  from 
camp . 

There  were  two  heaters  located  in  the  building;  a  Jet  heater  and  a 
Preway  heater.  It  was  necessary  to  use  both  of  these.  During  normal 
weather  with  prevailing  easterly  winds,  the  Jet  heater  was  used  with 
excellent  results.  With  the  onset  of  a  blizzard,  which  always  had  winds 
from  a  southerly  direction,  it  would  be  necessary  to  switch  to  the  Preway 
heater  due  to  the  position  of  the  stacks.  With  this  combination  of 
heaters  no  problems  were  encountered  with  fumes  inside  the  building. 
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Due  to  the  large  amount  of  equipment  and  material  it  was  necessary 
make  use  of  all  available  space  for  storage.  Shelves  were  installed 
n  the  entire  overhead,  lowering  the  overhead  about  a  foot.  During  the 
winter  months  it  was  possible  to  use  the  space  designed  for  AirOpf  for 
storage,  but  froo,  September  to  March  this  space  was  St  avaJlSu  Some 
of  the  equipment  and  material  should  be  stored  inside  as  best  results 

room°temperaturS  ^  <>““*-  whenStoSd^S 

lnr  °U^ing  bbe  wl°ter  months  ice  would  form  on  the  inside  of  the  shelter 
located  on  the  roof  of  the  building.  From  September  to  December  this  ice 

do^  into  the'office8^  Wa*.Shini"8  0n  the  shelt-  and  the  water  would  run 
aown  into  the  office,  creating  quite  a  problem.  Chipping  off  the  ice  bv 

lghtly  tapping  it  with  a  hammer  solved  this,  but  would  have  to  he  done 
often  as  the  ice  would  reform. 

.  Recommendations .  Install  at  least  four  windows.  Locate  the  build- 
spfce1^  311  Un°bstructed  view*  Make  available  more  inside  storage 

Inflation  Shelter 

f  locatLon  of  this  building  was  excellent  as  evidenced  by  the 

fact  that  only  two  releases  were  missed  due  to  high  winds.  It  was 

no^thw^t-e11! th®.  Slde.of  a  hil1  with  tha  door  facing  downhill  in  a  north 
northwesterly  direction.  Although  many  bad  falls  were  made  on  the  rough 

terrain  around  the  building  when  releasing  balloons,  no  one  was  serioufly 


inside  t-hl  h °f  m°derate  to  heavy  blowing,  much  snow  accumulated 
on  rh  h  building  creating  quite  a  problem  when  the  heat  was  turned 
chi  ' T  t  snow  would  mix  with  the  caustic  soda  and  aluminum 
chips  kept  in  the  building,  resulting  in  generation  of  hydrogen  gas 
It  would  then  be  necessary  to  dispose  of  the  affected  chemicals.  The 
rggest  source  of  snow  was  through  the  doorway  which  had  to  be  opened 

!v!n  •Ju°!utTS  riing  bad  Weather’  but  there  much  accumulation 
even  with  the  doors  closed.  This  was  cut  down  little  by  little  as  weather 
stripping  was  placed  where  needed. 

Many  premature  bursts  occurred  taking  the  balloon  through  the  door¬ 
way,  which  was  too  small.  The  balloon  was  held  as  close  to  the  floor 

nonrat^n’  a  few  inches  clearance  on  the  sides  and  sometimes 

none  at  all  on  top  while  going  through  the  doorway.  Covering  the  sides 

with  cloth  for  the  balloon  to  rub  on  cut  down  the  number  of  premature 
bursts.  1 
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There  was  no  way  to  control  the  doors  and,  as  a  result  of  this,  one 
man  received  a  fractured  skull  and  another  was  slightly  hurt  when  the 
doors  got  out  of  control  during  periods  of  high  winds. 

Chemicals  and  helium  were  kept  alongside  the  buildings  as  there  was 
only  enough  space  inside  the  building  for  a  one-month  supply. 

In  November  a  Jet  heater  replaced  the  Herman  Nelson  heater  making  it 
practical  to  store  water  in  the  building.  Ten  gallons  of  water  were 
carried  from  the  galley  for  each  inflation,  thus  requiring  at  least 
20,  and  sometimes  as  much  as  50  to  60  gallons,  for  each  24-hour  period. 

Recommendations .  Smooth  out  the  area  on  all  sides  of  the  building 
for  a  distance  of  about  50  feet  to  eliminate  accidents.  Increase  the 
size  of  the  doorway  to  eliminate  premature  bursts.  Install  some  sort 
of  device  on  the  doors  so  that  they  can  be  controlled  at  all  times. 

This  could  be  accomplished  with  the  type  of  door  that  runs  up  into  the 
overhead  instead  of  opening  out  sideways.  Install  a  smaller  door  on 
the  east  side  of  the  building.  This  way  the  large  doors  would  have  to 
be  opened  only  for  the  release  of  the  balloon,  thus  eliminating  snow 
accumulation  and  possible  accidents  from  swinging  doors.  Install  a 
100-gallon  tank  inside  the  building  for  water  storage.  The  ideal  in¬ 
flation  shelter  for  areas  such  as  the  antarctic,  where  moderate  to  strong 
winds  predominate,  would  be  one  made  of  some  light  material  built  in 
such  a  way  that  it  could  be  turned  manually,  thus  providing  a  way  to 
have  the  doors  on  the  leeward  side  no  matter  what  direction  the  wind  is 
blowing  from.  A  square  shape  with  twenty  foot  dimensions  and  a  roll-up 
door  at  least  twelve  feet  wide  would  be  large  enough.  The  generator 
could  be  located  in  another  building  and  heat  would  be  necessary  for 
this  building  only.  The  money  saved  in  equipment  and  material  (balloons, 
instruments  and  helium  or  hydrogen  gas)  would  more  than  pay  for  such  a 
building. 

Inflation  Shelter  Heater  Building 

This  building  is  located  about  10  feet  behind  the  inflation  shelter 
with  a  wood  duct  connecting  the  two.  Heat  is  fed  through  this  duct  into 
the  inflation  shelter.  The  building  was  built  only  large  enough  to  hold 
a  heater  and  had  one  door  on  the  west  side.  The  door  was  blown  off  twice 
and  at  other  times  snow  accumulated  to  the  overhead  inside  the  building, 
but  after  closing  off  this  door  and  installing  one  on  the  east  side,  these 
problems  were  eliminated. 

A  Herman  Nelson  heater  with  an  electric  motor  supplied  the  heat;  fuel 
was  stored  outside  and  hand-pumped  into  the  heater  as  required.  The 
heater  was  turned  on  only  during  inflation  periods ,  thereby  eliminating 
some  of  the  melting  inside  the  inflation  shelter  and  reducing  the  fire 
hazard.  It  was  left  on  during  one  storm  to  eliminate  opening  the  door, 
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caused  too  much  melting  in  the  inflation  shelter  and  as  a  re- 

to  WerS  fr°Ze!)  fhUt'  This  re1“ired  three  hours  of  chipping 

to  get  the  doors  open,  and  by  this  time  it  was  too  late  to  make  a  re- 


h!at!r  thermostat  control  replaced  the  Herman  Nelson  in 

November  and  should  prove  much  more  practical. 

Shelter  R18S1795 


One  shelter  was  located  outside  of  Aerology  and  another  on  the 

^r:ay-^eLWere  8ecured  With  cables  occasional  checks 

to  see  that  they  remained  secure.  During  the  summer  months,  at  one 

time  during  the  day,  the  sun  would  be  shining  directly  at  the  door 
resulting  in  fluctuating  temperatures  when  the  door  was  opened.  Install¬ 
ing  a  second  door  would  eliminate  this. 


South  Pole 


Science  Building 

The  science  building  housed  the  ionosphere,  geomagnetic,  seismology, 
aurora,  and  glaciology  spaces,  IGY  and  Navy  office  spaces,  and  sick  bay. 
Basic  space  allotment  was  adequate  for  all  purposes.  The  two  major 
problems  encountered  with  the  inflation  shelter  were  heating  and  the 
release  of  ballons  through  the  overhead  hatch. 

The  8-foot  square  overhead  release  hatch  was  only  barely  large  enough 
f°r  5he,Rf?i"  S°nde  ball°°ns-  Windbreaks  installed  on  the  windward  sides 
of  the  building  made  releases  possible  under  almost  all  conditions.  How- 
ever,  a  larger  roof  hatch  about  10-foot  square  would  be  highly  desirable 
and  is  recommended.  Drift  accumulation  practically  precludes  the  use 
of  side  doors. 


a“r°ra  tower  presented  by  far  the  greatest  problem,  in  connection 
with  the  defrosting  of  the  aurora  domes.  No  adequate  system  had  been 
devised  and  obviously  little  or  no  thought  had  been  given  to  this  problem, 
pie  makeshift  system  finally  installed  did  provide  adequate  defrosting 
but  only  at  the  expense  of  exceptionally  high  fuel  consumption  in  a 
building  only  8  feet  by  8  feet  by  20  feet.  Though  a  designed  and  tested 
defrosting  system  was  requested,  apparently  no  action  was  taken.  The 
system  used  involved  two  Preway  space  heaters  and  five  ILG  centrifugal 
fans.  One  dome  had  two  1/2-hp  fans,  a  second  dome  two  1/4-hp  fans, 
and  the  third  one  1/4-hp  fan. 

It  is  strongly  recommended  that  an  adequate  and  efficient  defrosting 
system  be  designed,  tested,  and  procured,  with  specifications  of  adequate 
defrosting  at  -100  F  with  20  knots  of  wind. 
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Hallett 


Balloon  Inflation  Shelter 

The  design  of  this  building  was  not  considered  very  effective  for 
the  type  of  operations  and  weather  encountered.  The  overhead  release 
procedure  was  designed  for  use  in  buildings  that  would  be  buried  in 
the  snow,  which  caused  a  considerable  amount  of  trouble.  During  periods 

W  ^  l  n,  txcess  20  knots,  tnaciy  premature  balloon  bursts  were 
caused  by  the  strong  eddies  around  this  building.  To  relieve  this 
situation  and  permit  the  successful  completion  of  the  1GY  MET  program, 
it  was  decided  to  construct  a  walkout  release  shelter  on  the  lee  side 
of  the  originai  building.  After  the  construction  of  this  modification 
oniy  three  upper  air  soundings  were  missed  due  to  surface  wind  conditions. 

T,ie  8enerator  building  was  constructed  of  spare  Clements  panels, 

JL/'-foot  panels  being  used  on  two  sides.  The  third  side  consisted  of 
oors  made  of  3/4- inch  plywood.  The  doors  were  hung  to  open  outward 
and  could  be  secured  in  the  open  position  to  act  as  a  windbreak.  A 
small  access  door  was  cut  through  the  original  north  wall  to  allow  entry 
r°m  "he  of  building  #6 .  This  structure  was  not  attached  to  the 

original  building  by  clips,  but  was  bolted  using  carriage  bolts.  When 
completed  this  extension  was  8  feet  long,  8  feet  wide  and  12  feet  high. 

Aerological  Office 

The  aerological  office  was  located  in  the  mess  hall  building  and 
the  space  provided,  though  small,  was  considered  adequate.  All  standard 
aerological  instruments  were  housed  in  this  office  with  the  exception 
of  the  wind  mast  which  was  located  on  the  top  of  the  head  building,  and 
t  ose  instruments  that  required  outside  locations  (thermometers,  hygrother- 
mograph  rain  guage,  and  GMD  tracking  unit). 

Shelter  (R18S1795) 

This  instrument  shelter  was  installed  in  the  penguin  rookery  60 
feet  from  the  east  side  of  the  aerological  office.  No  trouble  was  en¬ 
countered  with  it  after  it  was  permanently  secured  to  the  ground  with 
cables.  It  is  believed  that  a  shelter  with  two  access  doors  would  be 
more  useful  in  Antarctica,  to  eliminate  the  sun  shining  directly  on  the 
instruments  during  the  summers  and  to  allow  a  possible  opening  on  the 
lee  side  during  periods  of  high  winds  and  blowing  snow. 

Wilkes 

It  was  apparent  from  the  beginning  that  the  overhead  release  facil¬ 
ities  in  the  balloon  inflation  shelter  would  not  prove  satisfactory  during 
periods  of  high  winds.  Releases  were  extremely  difficult  in  winds  of 
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30  knots  and  impossible  in  winds  of  40  knots  and  higher.  Releases  were 
made  from  the  station  garage  on  occasions,  but  this  was  unsatisfactory 
due  to  the  direction  of  prevailing  winds  and  to  the  close  proximity  of 
radio  antenna  masts.  In  October,  walk-out  doors  were  fabricated  on  the 
hydrogen  shelter  lee  side  by  hinging  two  complete  panels  so  that  they 
would  open  outward.  No  soundings  were  missed  after  that  time  although 
the  wind  did  not  thereafter  exceed  50  knots.  It  is  recommended  that 
alloon  shelters  for  future  polar  operations  be  equipped  not  only  with 
overhead  release  facilities  but  also  with  walk-out  doors  on  two  sides 
if  possible.  It  is  not  believed  however,  that  this  will  fully  solve 
the  problem.  The  Russian  base  at  Mirny  reportedly  had  a  method  whereby 
releases  were  made  in  winds  of  70  knots  and  it  is  recommended  that  this 
be  investigated. 

No  provisions  were  made  for  water  storage  in  the  balloon  shelter. 

tanks  were  installed  in  the  shelter  with  a  total  capacity 
o  540  gallons.  By  using  these  tanks  snow  could  be  melted  and  an 
adequate  water  supply  maintained  for  all  occasions.  This  made  it  un¬ 
necessary  to  water  for  each  sounding.  It  is  recommended  that  pen  points 
for  desk  pen  sets,  stamp  pad  ink,  heavy  wrapping  paper,  masking  tape, 
straight  edge  rulers  and  ink  eradicator  be  added  to  future  aerological 
office  equipment.  The  supply  of  form  WBAN-10B  was  inadequate  and  it 
was  necessary  to  trace  forms  to  finish  the  program.  The  office  roof 
leaked  profusely  during  the  summer  season. 

Ellsworth 


The  whole  camp  was  set  up  180  degrees  out  of  phase  with  respect  to 
the  prevailing  winds.  This  resulted  in  the  inflation  shelter  being 
set  upon  the  windward  or  south  side  of  the  camp.  The  design  of  the 
inflation  building  was  poor.  The  only  egress  for  balloon  launching  was 
through  the  overhead  doors.  These  overhead  doors  had  to  be  managed 
manually.  Any  winds  exceeding  15,  knots  turned  the  doors  into  man-killers. 
Once  the  doors  were  open  the  difficulty  of  launching  the  balloons  was 
almost  insurmountable.  The  balloon  was  anchored  to  the  floor  of  the 
shelter.  The  instrument  was  handed  up  through  the  hatch  to  a  man  on  the 
roof.  At  a  given  signal  the  balloon  was  cut  loose  and  the  man  on  the 
roof  waited  for  the  slack  to  be  taken  from  the  train  by  the  rising 
balloon.  As  the  train  became  taut  the  man  on  the  roof  released  the 
instrument  and  the  launching  was  successful. 

An  intercom  system  between  the  aero  office  and  the  inflation  shelter 
facilitated  the  launching  of  the  balloons.  Prior  to  release  the  speed 
and  direction  of  the  wind  was  noted.  The  receiver  in  the  Radome  was 
pointed  downwind.  Experience  dictated  the  proper  elevation  angle. 

Upon  release  the  men  would  call  the  directions  and  angles  over  the 
intercom  system.  The  man  at  the  receiving  unit  would  "feel"  for  the 
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transmitter  as  it  was  borne  alnf#*  l  i  i 

was  reached  the  receiver  was  thrown^n*-*  balloon;  01100  the  P^ak  input 
o£  the  sounding  the  Zh^™  °“d  f«  «* 

opening“the  d'~T  “*«•>*•,  in 

wind  blew  across  the  hat-r-in  ^  !  effect  on  the  balloon  as  the 

combing  and  burst.  If  the  launching  w  ball°°n  wou?-d  bulge  out  over  the 
smashed  into  the  Aurora  Tower  or  befa  ^  succefs5ul>  often  the  instrument 
A  successful  program  ^as  final lv  LmT  ln  the  antenna  fa™* 

out  doors,  but  these  doors  became  cov^d  t  of  walk- 

of  high  winds.  Recommend:  12-foot  bv  8  font^1  Sn°W  during  Periods 

and  lowered  by  chain  fall  opening  to  Le^ard  "  **  metal*  RaiBed 
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Section  VI 


MATERIALS  HANDLING 


EQUIPMENT 

Inadequacy  of  equipment  was  a  problem  which  never  ended.  Equipment 
left  from  Deep  Freeze  I  was  worn  out.  Prior  to  arrival  of  the  ships  In 
December  1956,  operable  heavy  equipment  at  McMurdo  was  limited  to  one 
D8  tractor,  one  HT4  fork  lift  tractor  and  four  D2  tractors.  All  of  the 
latter  were  completely  unreliable,  and  the  number  of  manhours  required 
to  keep  them  running  was  anything  but  economical.  The  four  Traxcavator 
955' s  which  arrived  with  Deep  Freeze  II  proved  to  have  an  Inherent 
design  flaw  and  to  be  unsuited  for  operations  on  the  rough  terrain  and 
hard  sea  Ice  of  McMurdo  Sound.  Off-loading  operations  were,  on  more 
than  one  occasion,  brought  to  a  complete  standstill,  with  all  tractors 
In  the  shop  for  repairs. 

Four  Pett Ibone-Mul I Iken  Cary-Lifts  were  assigned  to  McMurdo.  One 
was  damaged  In  off-loading.  The  other  three  performed  well  In  camp  on 
hard  snow  and  dirt.  They  were  not  satisfactory  for  deep-snow  operation. 
"They  will  do  many  jobs  an  HT4  can't  touch. "7  During  the  summer  of 
1956-57  all  were  down  save  one,  and  that  had  unreliable  brakes  and  was 
considered  delicate.  It  was  used  exclusively  for  gathering  snow  for 
the  snowmelters.  The  main  sources  of  trouble  were  hydraulic  systems, 
fuel  pumps,  clutches  and  brakes.  Hydraulic  hose  replacements  were 
difficult  because  the  hoses  were  cut  to  length  and  had  non- 1 nterchangeabl e 
fittings.  Repairs  to  these  machines  would  have  been  simple  had  parts 
been  available.  "Ninety  percent  of  all  downtime  was  due  to  poor  opei — 
ators.  Improper  use  of  the  clutch,  no  oil  In  the  lift  pump,  or  forcing 
controls  against  stops ."7 

One  Cary-LIft,  made  available  to  McMurdo  from  the  Knox  Coast  equip¬ 
ment,  assisted  cargo-handling  operations  at  a  critical  time  and  fully 
proved  Its  value.  It  was  d lesel -powered  (the  others  were  gasoline). 

The  only  difficulty  experienced  with  It  was  repeated  breaking  of  the 
brass  fuel  line,  which  had  a  loop  In  It  to  take  up  vibration. 

"HT4  fork  lifts  were  kept  on  the  trail  most  of  the  time.  They  worked 
out  very  well  as  prime  movers  because  they  had  more  power  and  If  a  crate 
fell  off  a  sled  the  fork  lift  could  be  unhitched  to  lift  the  crate  back 
on. "7  "The  HT4  was  not  completely  satisfactory  at  Little  America  due 
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'to  opT^d?"  '"  ^ 

Conclusions  and  Recommendat  Ions 

snowier'  the?f  ,fe,U*edJ*t  ,PPa‘!°"s  ^  '»«re  „  a  deep 

srs;  ? -r --“c,es 

belag'e^aMjshedT' 'h* 

rrer««“S:.,6r 

<~y  ir°  pohur?  ^‘o.^tis.^rS’^uSrsr,,. 

eff*£  f  Ve^,e  tOW!n9  S,eds  commensurate  with  its  size  could 

itst": f3y-»«  £sl=t5-* 

provide  ^  "°U,d  “•*  '  —  9™u„d  pressure  aUd' 

nertAcJsJodl'b«?5°UlDu^ncSoJr?d  J?  the  S°PP'V  departm'"t  °"  a  perma- 

of  which  should  be ‘a  ter~LI?t  Ih 3,1  "9  “"ere' Ions,  two  fork  lifts,  one 

sonnel  In  the  storage  du^s  "  A^Carv-Uf Amount 'd^  aVal!ab,e  '°  P«" 
pressure  track  would  be  Ideal."9  °  *  L  mounted  on  a  low-ground- 


OFF- LOADING 

HcHurdo 

Off-loading  operations  depend  upon  the  following: 

a.  Distance  from  ships ide  to  camp 

b.  Amount  of  equipment  available 

c.  Condition  of  Ice  roads 

d.  Condition  of  camp  roads  and  storage  areas 

e.  Amount  of  fuel  hose  available 

f.  Personnel  available  for  a  24-hour  unloading  schedule 
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tractors  and  sleds!  WeaseU  a^d^  U  Tl  conducted  over  the  «ce  with 

and  personnel.  Because  of  the  t-hiT  S  ed!  Were  used  for  m}nor  material 
the  new  sea  Ice  \  thickness  and  normal  deterioration  of 

A  08  was  used  on?!  on  Q  V""**’  "°  *raCt°r  ,arger  than  a  04  was  used. 

10-ton  bobsleds  o!  one^fton  £o™led°f  M  I^a  /  °4  ha"d,e  tW° 
conditions  (|.e.  wet  snow  n^u,  d  !U  y  ,oaded  under  the  worst  trail 

by  wave  formations  In  ST^nE* tlflce  )  T^When  '  t  r  af  1 "  e^nS  *  ?  ^  "  T 
larger  payloads  could  be  hauled.  1  cond.tlons  Improved, 

Is  mandatory. a*  Cargo°sh?ps  1  VZ~\TV^  f  McM-d°‘  A  ^our  schedule 
constantly  hinder  and  endanger  the  ships  The^a6?^65^^  cond,t,ons 
loaded  when  they  are  berthed*  ley  c* ^et  ^tl  T" 

s  HS £« VrHSS 

Purposes  at  McMurdo,  a  distance  of  eight  miles  shoifS’be considered! 

The  speed  of  the  tractors  Is  approximated  7~l /?  „u 
So  It  Is  Iterative  to  hove  . 

brings C|n9?heoet0so°?hIt‘Jsh!'V  °ff-'°8d  two  h°'ds-  *»  °"shore  breeze 

leave  their  n,oorWgs?  A  |ac!l  o?  Ws  bnTT  S-°P  °perot  lons  8"d 

stopping  cargo  movement.  When  drivers  can™  'sae'lhe tla uXtlai'l  ^ 

w  sf«  STTI  be  iWeTd  tG  StOP  visibility  Improves ; ^other- 

cargo,  equipment  and  personnel  may  be  jeopardized. 

loadedd,T^k  or  loadmaster  was  placed  aboard  the  ships  being  off¬ 
loaded.  A  check  out/in  procedure  was  set  up  at  each  end  of  the  trail 

Two  d3|  perSOnneI  and  equipment  on  the  trail  were  known  at  all  times 

2£ 

*“"■  Xa^^rsXXs.Tls  alaTlablXUXwlX"?  ?*  °dd 

During  the  January  1957  ship  off-loading  of  Deep  Freeze  II  carnn 
TnS^h!f  car9°^  excePt  for  drummed  POL,  was  "dumped",  not  "stacked" 
in  n\  fl005  CaCheS  by  category-  Th’s  occurred  as  the  resul  of  an  ’ 
able°manpower !  "  ^  the  ^  un,oa*d'  a"d  "ot  ba'^"9  the  avaH- 
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tral|AirrLasfefi?er|fnaCtrIctorfbrPkraHi0nS  COntinuaMy  checked  the 
crew  i  turned  lately.  A  D2  tractor  was  to  ^  ha  dispatched  a  maintenance 
sleds  away  from  the  Ice  edae  and  P  "  3r  the  shlp  to  move  loaded 

conditions  were  guesUp9  ahu  °07Z  '7' When 
from  ships, do.  Sometimes  aTacior  wffh  M  /  “°U \*  be  "'"<*«<*  away 
ship  in  order  to  work  on  the  trail  nn  it-  6  ade  wou,d  return  empty  to  the 
was  essentia,  to  speed  of  ^  trail 

Mre  ot  the  equipment. 

There  should  always  be  pinht  *■„  <. 

tor  towing  capacity.  Several  foaded  a  S  'eds  thar’  the  total  trac- 

located  at  each  end  of  the  tra  f  to  ke^n  emPty  S,eds  shou,d  be 

mov  ng.  This  reduces  turn-around  fading  and  unloading  operations 

oad i  ng  sleds  cannot  be  aCo^ed  11? I  m  f^times  delays  ,n  off- 
survlval  gear.  For  short  haul  s ‘(5  m|  iesf  hL°"  th®  traN  shou,d  have 
primarily  of  food  and  sleepina  bans-  f  1  th  9ear  would  consist 
tents  and  extra  fuel  shouM  be  Incl  a/*/ J^9  (3°  °r  40  ™"es), 

955  these  precautions  saved  a  tractor  train6  ^  3  radio*  ,n  December 
vicinity  of  Cape  Bird,  50  miles  from  Hut  P^nt^"  °Perat,n9  f"  the 

Ma I nta I n  f  nq  the  trail  ic 

operation  Is  strictly  visual  ReSTn"*’  Navl9at*on  for  this  type  of 
cracks  and  danger  areas.  Flags  Lre  nlac^6  t0  mark  the  tfaMs, 

feet  to  200  feet  apart.  Fluorescent  P  ^?d  a  maximum  distance  of  1 50 
ter  night.  These  markers  reflected  whtn  ^heaH n e  handy  during  the  win- 
them.  An  aircraft  beacon  was  suctes^funt  ^‘9ht  or  flight  hit 
back  to  camp  during  the  night.  Very  Dist-nl^611  9u,de  survey  crews 
ng  and  for  guiding  stranded  personntf?  ^  ^  C°  haVe  for  »»9- 

Double  hand!  ina  nf  =  •  . 

=  ible  The  camp  haVfoT  if  pea- 

end  delivery  of  supplies  to  this  location  h  bull‘,l"9s  for  storage, 

cargo.  A  large  area  where  barrel  diesel  can  K6*^ ' ted  the  un,oad'ng  of 
high  would  greatly  reduce  the  uMoaZ  \  be  concentrated  one  tie? 

than  one  tier  causes  large  S  no^  ^  "a  nd  7t  ‘  r  St°Cki"9  °f  barre's  Higher 
antarctic.  The  volcanic  dirt  7s  vert  tbr'-  T  pracUcaI  the 

TtrT*  A,S°  the  dust  from  the  tol^anlt  ath3  ra'SeS  haVOC  with 
of  the  bearings  of  all  equipment  and  conf  L  H  penetrate  the  seals 

greasing  and  oiling  is  a  must.  Tracked  Ath?^  SerVICe  fn  washing, 
area  where  snow  and  earth  are  found  CoI  lr  K?0"!  are  USeful  f"  ^is 

s::Kir,«i::r- as *-*  M^Kd^^rto 

to  treat  the  r0a7£rl"ceZn7' JhTon  orTtU,"  '10,^7°” ' ,b'e 
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Four-inch  rubber  hose,  with  quick-connect  fittings,  is  perfect  for 
pumping  oil  products.  The  10,000  gallon  tanks  can  be  inserted  at  any 
distance  and  a  pump  installed  to  speed  up  the  pumping  operation.  The 
hose  weighs  75  pounds  per  50- foot  section  and  can  be  easily  laid  in 
position  with  a  small  group  of  men.  Approximately  ten  miles  of  hose 
should  be  available  at  HcHurdo  Sound. 

Little  America 

In  December  1955,  the  cargo  ships  were  secured  to  the  bay  ice  some 
four  miles  from  Little  America.  The  of f- load i ng  of  supplies  was  ini¬ 
tially  an  orderly  operation,  as  a  temporary  supply  dump  was  established 
on  the  bay  ice  approximately  1.9  miles  from  shlpside.  Adequate  handl i ng 
equipment,  two  Cary-Llfts  and  one  HT4,  was  available.  Some  three  weeks 
after  off-loading  commenced,  the  bay  ice  started  to  move  out  and  all 
cargo  was  frantically  moved  to  the  camp  site  in  less  than  72  hours.  The 
demand  for  a  quick  turn-around  of  sleds  and  tractors  forced  the  unloading 
at  camp  site  to  be  disorderly.  This  lack  of  orderliness  was  increased 
by  the  lack  of  proper  mater i al s-handl i ng  equipment.  Only  the  HT4  could 
be  used  for  off-loading  sleds  as  the  Cary-Lifts  could  not  operate  In 
deep  soft  snow.  The  HT4  was  only  available  periodically,  as  it  was  re¬ 
quired  for  many  other  jobs.  The  result  was  that  many  items  too  heavy 
to  be  properly  off-loaded  by  hand  were  skidded  off  sleds  by  manpower  or 
bulldozer,  to  be  moved  later  when  the  HT4  became  available. 

A  ramp  from  the  barrier  to  the  ice  was  ready  for  Deep  Freeze  II 
off-loading,  but  a  tidal  crack  crossed  the  path  between  the  end  of  the 
ramp  and  the  proposed  mooring  area  at  the  ice  edge.  In  three  days  all 
the  bay  ice  had  disappeared,  making  it  possible  to  unload  directly  on 
the  barrier.  The  08  was  used  to  blade  down  the  barrier  edge  and  level 
an  area  large  enough  to  accommodate  the  sleds.  Deadmen  were  buried  for 
the  ships'  mooring  lines,  and  explosives  were  used  to  smooth  the  face  of 
the  barrier. 

As  unloading  commenced,  it  was  discovered  that  cargo  had  to  be  pulled 
up  the  edge  of  the  barrier,  since  the  ship's  booms  could  not  swing  out 
far  enough.  Also,  the  barrier  height  of  approximately  30  feet  hindered 
boom  operations.  Heavy  deck  cargo,  such  as  three  Otter  aircraft  in  crates 
were  winched  up  by  the  08  tractor  after  the  ship  had  lifted  them  as  high  ’ 
as  possible.  Two  LCM's  were  off-loaded  the  same  way.  One  of  the  first 
items  off-loaded  was  an  additional  08  tractor.  Because  of  its  35-ton 
weight,  the  tractor  was  winched  from  the  ship's  deck  to  the  barrier  over 
the  Balk  bridge.  As  off-loading  proceeded,  four  D4  tractors,  eighteen 
weasels,  six  IGY  Sno-Cats  and  ten  10-ton  sleds  were  off-loaded.  The 
off-loading  potential  was  thus  greatly  increased. 
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After  all  equipment  was  ashore,  it  became  apparent  that  some  other 
method  must  be  devised  to  bring  ashore  the  general  cargo.  A  housefal  1 
was  rigged,  using  the  08  tractor  with  boom  for  attaching  the  sheave. 

Then  the  cargo  was  loaded  directly  upon  the  sleds  without  any  hauling 
from  the  barrier.  Stormy  weather  hindered  ship  off-loading  from  time 
to  time. 

During  the  first  week  of  November  1957  all  explosives  and  demolition 
equipment  was  dug  out  and  made  ready  for  use  in  blasting  and  preparing 
an  off-loading  site  for  Deep  Freeze  ill.  In  the  eventuality  that  the 
bay  ice  should  go  to  sea  or  be  unsafe  for  unloading,  a  barrier  site  was 
selected  as  an  alternate  unloading  area.  An  area  600  feet  long  and  100 
feet  wide,  in  the  same  relative  location  as  the  previous  years1  unload¬ 
ing  site,  was  staked  out  and  bladed. 

In  the  eventuality  that  the  bay  ice  could  be  utilized  during  off¬ 
loading,  a  ramp  was  made  by  walking  a  D8  on  the  ice,  first  alone,  then 
towing  two  20-ton  sleds.  Periodic  test  borings  were  made  to  ascertain 
the  ice  thickness  (approximately  9  feet  of  solid  ice)  and  special 
vigilance  was  given  to  the  cracks  to  detect  any  signs  of  "working". 

Conclusions  and  Recommendations 

All  off-loading  equipment  should  be  assigned  directly  to  the  Supply 
Department  together  with  permanent  drivers.  As  drivers  become  familiar 
with  the  dump  site  layout,  unloading  proceeds  at  a  much  faster  rate. 

The  HT4  tractor  with  forks  is  considered  too  slow  and  rigidly  built  to 
haul  over  ground,  but  it  worked  very  well  in  snow.  It  has  been  suggested 
that  all  cargo  should  be  strapped  and  banded  to  4- foot  by  4-foot  pallets 
and  handled  by  fork  lift  and  crane.  Additional  fork  lifts  were  provided 
as  requested,  but  no  cranes  were  received.  ' 

A I  though  the  desire  to  off-load  the  ships  as  expeditiously  as  pos¬ 
sible  is  understood,  it  must  also  be  realized  that  the  rapid  movement  is 
at  the  expense  of  proper  segregation  and  storage  at  the  supply  dumps. 
Experience  during  the  unloading  phases  of  both  Deep  Freeze  I  and  II 
indicated  a  need  for  more  effective  coordination  between  ship  and  shore 
groups.  Emphasis  should  be  placed  on  allowing  the  wintering-over  person¬ 
nel  sufficient  time  to  maintain  order  in  supply  dumps  and  avoid  possi¬ 
bilities  of  loss  of  essential  materials.  Unloading  should  be  executed 
in  an  orderly  manner  and  materials  not  be  dumped. 

Ha  1 1  et  t 


The  initial  off-loading  and  resupply  of  Hallett  Station  was  ac¬ 
complished  as  an  amphibious  operation.  The  cargo  was  loaded  directly 
from  the  ships  onto  trailers  in  LCM's.  The  trailers  were  pulled  from 


the  LCM's  by  heavy  equipment  and  towed  to  the  unloading  site.  All  sup¬ 
plies,  other  than  POL,  were  moved  directly  to  the  camp  area  to  be  sorted 
by  categories.  The  POL  products  were  stored  in  a  fuel  dump.  During  the 
operations  more  emphasis  was  placed  on  speed  than  the  location  and  sort- 
i ng  of  suppl ies . 

Wilkes 


After  selection  of  the  base  sit6,  a  landing  party  was  put  ashore 
to  blast  a  ramp  through  a  small  ice  barrier  and  to  set  up  a  supply  dump 
area.  The  area  was  organized  by  placing  flags  attached  to  bamboo  poles 
into  the  ice  in  the  desired  pattern.  The  flags  carried  letters  corre¬ 
sponding  to  material  categories.  All  material  was  off-loaded  with  the 
LCM's  of  the  cargo  ships.  A  rubber-tired  wagon  was  placed  in  an  LCM, 
loaded  with  materials,  and  taken  onto  the  ramp.  There,  either  one  or 
two  955  Traxcavators,  as  needed,  would  haul  the  wagon  out  of  the  landing 
craft  up  the  ramp  to  the  appropriate  area  for  unloading. 

Personnel,  consisting  of  the  construction  crew,  the  wintering-over 
group,  and  portions  of  the  ships'  crews,  was  organ i zed  i nto  two  12-hour 
shifts  for  the  unloading  work.  As  many  as  40  trips  could  be  made  by  the 
LCM's  during  a  12-hour  shift. 

El  1 swor th 

At  first  it  appeared  that  it  would  be  possible  to  discharge  cargo 
from  both  forward  and  aft  holds  simultaneously.  This  would  have  per¬ 
mitted  unloading  according  to  a  predetermined  plan.  However,  the  portion 
of  the  shelf  above  the  water  line  at  the  unloading  area  was  a  soft  snow 
cover  which  progressively  failed  and  broke  off  under  hard  usage.  Very 
early  in  the  unloading  operation  the  usable  unloading  area  decreased  to 
the  extent  that  it  was  possible  to  work  only  two  adjacent  hatches  simul¬ 
taneously.  On  1  February  a  thirty-  by  ninety-foot  section  of  the  shelf 
broke  away  under  the  weight  of  a  04  tractor  and  dropped  the  tractor  over 
the  edge  of  the  shelf.  Sleds  were  of  necessity  taken  alongside  individ¬ 
ually.  This  was  accomplished  by  bringing  the  sled  near  the  ship  with 
04  tow  cable,  and  using  a  whip  line  from  the  ship  to  position  the  sled 
alongside.  Unloading  of  all  material  was  completed  in  13  days.  Three 
D4  tractors  were  used  at  shipside  to  spot  sleds  under  the  cargo  booms 
and  to  hook  up  sled  trains.  The  remaining  five  D4's  hauled  sleds  and 
unloaded  and  spotted  material  at  the  base  site  as  necessary  to  keep  a 
balance  between  unloading  and  construction.  The  two  D8's  were  used  al¬ 
most  exclusively  to  haul  sleds,  as  they  were  capable  of  pulling  five 
loaded  ten-ton  sleds  upgrade  to  the  shelf  plateau.  The  D4's  could  pull 
two  lightly  or  one  fully  loaded  sled  up  the  grade.  Except  for  the  lack 
of  a  swinging  boom  crane,  the  kind  and  quantity  of  tractors  for  hauling 
were  properly  chosen  for  the  job. 
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h.ndn“thl'SS.Sl,SSr7i*h  fov/ttac^ts.r  a"  ““»■*  J°b  of 

chin.es  Sere  used  to  hend  e  h.'  4  *  'dipped  with  boom  and  barrel 

the  tractors  ^re  constat w  !„Ty  th°U5*ndS  °f  b»Tels  of  fuel.  Where 

it  was  a  /tl.TyLtal‘1 JLT  £«V"  '??  re  -T  h"d""S  b’rr‘,s’ 
and  powdery  snow  Also  rh*  Li  f°m  S  nking  1  nto  the  extremely  soft 

into  place  was  T  rec!?^  a^d  ill  in  Swi"9'"9  the  booms 

For  future  operations  a  1  Y'  t‘?r°Ugh  n°  f8U,t  °f  the  operators. 

highly  recommended"  "both  ?  ~  t he  n-A5SS?^tWIJh  *  ^"f"9  b°°"  ” 
safety  of  personne  stacking  hi  °'  ‘  °f  speed  of  operation  and 

have  many  oth"  u"sls  du" ^co"^;  lo'!"’  3  h'*"  °f  “a'd 


SURFACE  TRANSPORTATION 
Safety  Precautions 


The  foil owi ng 
the  observance  of 
tic  areas. 


safety  precautions  were  promulgated 
ill  hands.  They  are  generally  appli 


at  McMurdo 
’ cabl e  to  all 


for 

antarc- 


Equipment  will  not  work  near  the  edge  of  ice 
resulting  in  loss  of  life  and  equipment. 


Ice  might  calve. 


2.  Loaded  sleds  must  be  moved  from  the  ice  edge  as  soon  as  oossible 

Idqe°rasLdsmch  Wi,ihbe  !°Cated  at  a  safe  distance  from  the  ice  ' 
edge.  Sleds  should  be  winched  or  towed  a  distance  from  • 

wfSeiashouldhrema?in9  pUl,ed  ^ directly,  and  the  tractor  or 
weasel  should  rema.n  a  safe  distance  from  the  ice  edge. 

3-  All  equipment  working  in  isolated  locations  will  be  fitted  out 
with  sleeping  bags,  small  stoves,  fuel,  and  rations  for  one 
week  for  each  man.  1 1  wi  1 1  be  the  drivers  responsibility  to 
insure  that  such  emergency  equipment  is  in  the  vehicle. 

*•  p,an wi" ba striat,y adha~d *. foe 


5- 


All  vehicles  operating  in  isolated  locati 
system.  "Isolated  locations"  under  many 
mean  a  hundred  yards  or  more. 


ons  wi 1 1  work  buddy 
circumstances  can 


6. 


if  vehicles  fail  in  isolated  locations 
not  ABSOLUTELY  certain,  radio  for  help 
until  help  comes. 


and  a  path  to  safety  is 
and  STAY  WITH  THE  VEHICLE 
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7‘  b1Ind*Way  fr0m  camp>  ]t  Is  better  to  dig  in  and  wait 

the  storm  out  than  to  move  blindly. 

8.  Wear  sun  glasses  at  alt  times  when  out-of-doors.  Equipment 
drivers  shall  also  wear  sun  glasses  when  driving. 

9'  I«?Lre,that  someone  knows  where  you  are  at  all  times.  Never 

,  V:??  *Xbu5d  f?kd,re  emer9encV •  A  good  habit  to  get  into 

don^r  ™  K  bud?Y  Ha^  Y0U  ar®  9°,n9  somewhere  and  that  if  you 
don  t  come  back  by  a  given  time  to  come  and  get  you. 

,0'  San,t?t,on>  a  head  wilt  be  built  as  soon  as 

bIe:nD0  not  “r,"ate  or  defecate  except  In  designated 
poHutedA  arCaS  des,9nated  for  snow  met  ters  must  not  be 

11.  Emergency  warning  signals  while  ships  are  moored  will  be  as 
TOM  ows : 

a.  Three  short  blasts  of  whistle  repeated  means  that  a  bliz¬ 
zard  is  three  hours  away.  Commence  securing  equipment. 

b.  Five  short  blasts  of  whistle  repeated  means  all  hands  re¬ 
turn  to  ship  or  to  campsite. 

c.  Seven  long  blasts  of  whistle  repeated  means  all  shipboard 
personnel  return  to  ship  for  getting  underway. 

d.  Additional  signals  may  be  devised  by  competent  authority. 
Trail  Operat Ions 

McMurdo 


m  M  T!le  ra’i  operatfons  around  McMurdo  were  conducted  entirely  over  the 

Sectors  2r^ks'r*THAS  #UC?'  re9U ' —t  for  crevasse 

rs.  Cracks  In  the  sea  Ice  were  normally  open,  or  if  snowed  over 

,y  V,S,b1^  Tba  Primary  difficulty  was  maintaining  a  check 
on  Ice  thickness.  in  spite  of  constant  precautions,  two  lives  were  lost 
because  the  Ice  gave  way  under  equipment.  The  primary  trail  operations 
were  In  connection  with  off-loading  the  ships.  Here,  as  wi  h 
runway  cieterloration  of  the  surface  due  to  heat  was  a  major  problem! 

October  >956,  the  U.S.S.  GLACIER  moored  at  a  point  approximately  12 
m  les  from  Hut  Point  A  trail  was  investigated  and  flagged.  At  ship- 
side  the  Ice  varied  between  k-] /Z  and  6  feet  thick.  It  was  snow-free 
but  very  soft  and  logy.  At  no  point  on  the  trail  was  the  ice  thinner! 

It  was  therefore  considered  to  be  safe  enough  for  the  D2  tractors  and 
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20-ton  sleds.  When  loadinq  sleds  at  .. 

deflect  when  the  net  load  on  a  20-ton  s 1  ad  WaS  observed  to 

therefore  loads  were  restricted  to  this  amount?  6  3  °Ut  ^  and 

seve^Ml^rlnrforin^^t^35^^?6  trOUb,e-free  for  one 

some  at  tide  cracks.  While  the  rra  .Driftm9  was  Particularly  trouble- 
unnecessary,  pressure  r  '  a  ware  USua,,y  tJ9h*  a"d  bridging 

The  D2 1  s  weV'o  ??gh?  to9  punThl  tit"*  C™ks  and  traqPed  the  "now. 
evitably  bogged  down.  Additional  tractors  w  6  S  thr?Usb  the  snow  and  in- 
through  the  drifts.  For  this  reason  the  requ!rad  to  9et  the  sled; 

such  operation.  ’  tbe  D2  s  were  judged  unsuitable  for 

miles  from  Hut  Po i n°rCeHoweverd  rh  °?cember)  tbe  ships  were  moored  17 
to  2-1/2  feet  of  ^kn^ss  a'd’  *'  th,iS  P°int  had  deteriorated 

.1  point1^:?^-' 

s  :5kS»S-;=~= 

.rail  was  soon  sprier  in"  ^  ^ 

-•  r  *-«*- 

^iid.sT  wase"cisL^°tr:  lir;  udal tz 

cracks  and  periodically rV  to  ma , nta , n  cont ( nuous  surveillance  of  those 

cracks  which  Ze r’frozZ 1  re  Z  Z  ^  “"t  f'"  the  ">cks.  Tid= 

They  should  be  filled  with  snow  a  H  an9erous  but  are  hard  on  equipment, 
than  6  inches  wide  and  a  e  weT  irldSTtn ^  ^  m°re 

suitable  bridges  are  those  ^hat  can  h'  9  7  ^  COnSidered-  The  most 

should  be  as  light  as  possible  anH  quickly  erected  and  moved.  They 

balk  fixed  bridge  was  successful  utel  f7r\  ^  ^  a,UmlnUm  deck 
Heavy  timber  bridqes  were  nlarpH  I  r  0ng  spans  and  heavy  loads. 

of  ali  precaut  ions^however  ]  tractors  did  771  SPite 

tide  cracks.  No  danger  of  losina  tmrt  "  Several  'nstances  drop  into 
cracks  were  too  narrow  but  each^nr'H  Personnel  existed  since  the 

D8  extricated  the  iiclberid  Lchln"  d'd  °P"ati°"s  -til  , 

load  the  shlps'wa^equi'imint  breikd  ' ""  m°nth  that  wa''  required  to  off- 
by  the  almost  impossibli  surface  of°the  Crln**  T ef'niteJV  acc<!rituated 

iJetinrirfurefldr:^:d;suf°y-y  "  -- 

decreased.  b  s  time,  breakdowns  noticeably 
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Ho  t:  ships  are  off-loaded  during  the  summer  cycle,  when  ice  roads 
deteriorate  rapidly.  Therefore,  roads  must  be  maintained  constantly 
to  Insure  maximum  equipment  speed  with  minimum  breakdowns.  An  LGP  08 
tractor  can  maintain  ice  roads  fast  and  It  is  well  adapted  for  work  on 
Day  ice.  Much  contamination  of  roads  can  be  traced  to  the  grousers  of 
the  dozers  depositing  dirt  on  the  roads.  it  is  unavoidable  but  can  be 
corrected  by  proper  maintenance. 

Little  Ame  r i c a 


,  Surface  and  hauling  conditions  at  Little  America  are  such  that 
wheeled  vehicles  are  useless.  The  consistency  of  the  snow  varies  in 
different  areas.  Along  the  barrier  edge  It  Is  like  coarse  sand  and  forms 
a  crust  at  different  levels.  In  some  spots  this  crust  will  hold  the  welqht 
of  a  man.  A  D8  tractor  with  low- ground-pressure  track  penetrates  about 
7  t°  3  Inches  and  a  loaded  20-ton  Otaco  sled  will  penetrate  about  3  to  5 
Inches.  Inland  about  10  to  15  miles  the  snow  is  very  fluffy  and  has  no 
crust.  A  man  will  sink  Into  It  6  to  12  inches.  A  D8  tractor  will  pene¬ 
trate  about  6  to  8  Inches  and  a  loaded  20-ton  Otaco  sled  will  penetrate 
about  12  to  18  Inches.  It  Is  almost  impossible  for  a  second  08  tractor 
with  two  loaded  sleds  to  follow  In  tracks  that  have  been  made  by  a  first 
Do  with  two  loaded  sleds.  The  problem  of  tractor  penetration  on  the 
trail  between  the  ships  and  campsite  was  solved  by  continually  grading 
the  trail.  This  operation  tied  up  two  D8  tractors  for  24-hours  a  day 
during  the  unloading  period."8 

Tractor  Train  Operations 

Little  Amer I ca  to 

The  sustenance  of  Byrd  Station  depends  primarily  upon  resupply  by 
surface  transport.  Therefore,  a  heavy  tractor  swing  was  assembled  at 
Little  America  in  November  1956.  The  swing  consisted  of  six  trains  and 
one  weasel.  Each  train  was  composed  of  one  D8  LGP  tractor  pulling  two 
20-ton  Otaco  sleds.  Each  train  carried  918  gallons  of  diesel  fuel,  118 
gallons  on  the  tractor  main  tank  and  800  gallons  in  a  tank  mounted  on  the 
front  of  the  sled  directly  behind  the  tractor.  Ten  of  the  sleds  carried 
materials  necessary  to  construct  Byrd  Station  and  the  remaining  two  sleds 
carried  a  sleeping  and  a  messing  wanlgan  respectively.  A  total  of  four 
buildings  plus  all  collateral  gear  was  hauled. 

With  the  establishment  of  a  trail  to  the  Rockefeller  Plateau,  the 
swing  departed  Little  America  on  5  December  1956  with  19  men.  The  per¬ 
sonnel  was  divided  Into  two  watches  which  ran  from  0700  to  1900  and 
1900  to  0700.  Meals  were  served  at  each  stop  for  changing  the  watch, 
and  coffee  and  sandwiches  were  delivered  to  each  tractor  while  underway. 
Except  for  breakdowns  no  other  stops  were  made  during  watches.  Shake- 
down  troubles  were  experienced  the  first  day  out.  Tractors  were 
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frequently  bogged  down  because  half  of  the  personnel  were  i nexoer ienced 
However  this  sito.tion  resolved  Itself  es  experience  was  ic^ed  ^d 
personnel  became  accustomed  to  tractor  train  operations. 

The  fuel  transfer  pumps,  mounted  on  the  tractor  catwalks,  froze 

J„n?C?SSvrVVr;nSfer  foel  fro"  the  800-gallon  tanks  to  the 
tractor  fuel  tanks  by  hand  pump.  To  correct  this,  the  pumps  were  heat- 
soaked  and  wrapped  wl th  rags . 

On  9  December  the  swing  arrived  at  the  beginning  of  the  crevasse 

Ch,eXt*nued  f°r  7  mnes  to  the  foot  of  the  Rockefeller  Plateau. 

At  this  point,  the  swing  was  broken  up  and  one  sled  at  a  time  crossed 
the  crevasse  area.  The  remainder  of  the  swing  crossed  at  8-hour  Inter¬ 
vals.  The  last  train  over  brought  the  wanigans.  The  first  day  on  the 
plateau  the  generator  in  the  messing  wanlgan  developed  a  metal  fatlque 
crack  in  the  engine  block.  A  5kw  gasoline-driven  generator,  part  of 
the  cargo  on  the  swing,  was  placed  on  the  luggage  rack  on  the  side  of  the 
wanlgan  to  provide  the  necessary  heat,  light  and  snow-melting  facilities. 

The  weather  continued  warm  and  the  trail  was  soft  in  spite  of  the 
constant  increase  in  elevation  each  day.  Tractor  penetration  varied 
between  6  inches  to  1  foot  and  sled  penetration  varied  between  1  and  3 
feet.  On  13  December  at  the  225-mile  mark,  the  swing  was  stopped  when  a 
push  rod  in  a  tractor  engine  broke.  With  the  repairs  completed,  the 
train  got  underway  but  was  halted  again  at  the  24l-mile  mark  on  14  Dec¬ 
ember  when  a  track-carrier  roller  split  on  the  same  tractor.  Another 

rM'T  !"  °n  ’6  December*  installed  and  the  swing  resumed  its 
Rpfn^  In°  Jhe.  fuel  ca?he  established  by  aircraft  at  the  250-mile  mark. 
Refueling  took  approximately  3  hours  and  required  6400  gallons  to  top 
off  all  tanks.  The  trail  remained  soft  and  constant  watch  was  necessary 
to  prevent  Ice  building  up  on  the  track-carrier  blocks  and  exerting  se¬ 
vere  strain  on  the  track.  Past  experience  had  shown  that  when  the  build¬ 
up  became  too  great  the  strain  caused  the  track-carrier  block  to  carry 
away  from  the  frame  at  the  point  where  it  was  welded.  Delays  were  also 
caused  by  fuel  pumps  and  filters  becoming  clogged  with  dirt  from  the 
fuel;  ,n  some  cases  water  in  the  fuel  caused  delays  while  the  water  was 
purged  from  the  system. 

Different  methods  of  arranging  the  swing  were  tried.  One  train 
following  In  the  tracks  of  a  preceding  train  was  not  successful.  The 
second  and  third  trains  caused  deeper  ruts  in  the  trail  and  followinq 
trains  were  slowed  or  bogged  down  completely.  The  best  method  found  was 
to  have  each  train  lay  over  one  track  width  from  the  preceding  train. 

The  terrain  consisted  of  a  series  of  gentle  slopes  leveling  off  then 
rising  again.  This  rolling  terrain  was  prevalent  all  the  way,  eventually 
reaching  an  altitude  of  approximately  5000  feet.  At  the  500-mile  mark 
the  snow  crust  was  slightly  harder  and  the  swing  could  get  into  fourth 
gear  some  of  the  time.  The  site  of  Byrd  Station,  645  miles  from  Little 
America,  was  reached  on  23  December. 
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The  swing  departed  Byrd  Station  on  2J  December  1956  after  all  mechan¬ 
ics  and  drivers  had  thoroughly  checked  all  equipment.  The  track-carrier 
supports  were  left  off  to  prevent  snow  from  building  up  on  the  track- 
carriers.  This  proved  to  be  quite  satisfactory  on  the  return  trip.  The 
swing  was  under  way  until  28  December,  when  It  was  halted  for  the  first 
20-hour  check.  Such  checks  were  carried  out  regularly.  The  train  oper¬ 
ated  normally  In  fourth  gear  until  30  December,  when  the  right  rear 
track-carrier  support  broke  on  one  of  the  tractors.  Radio  communications 
with  Little  America  requested  a  welder  be  sent  to  the  swing  at  the  275- 
mlle  mark  from  Byrd  Station.  During  the  wait  for  the  welder,  all  the 
machines  were  given  a  complete  240-hour  check.  An  R4D  arrived  with  the 
welder  on  31  December  1956.  Work  cm  the  track-carrier  supports  was  com¬ 
pleted  the  same  date.  After  traveling  5  miles,  another  support  broke  on 
a  second  tractor.  While  this  was  welded  all  the  others  were  Inspected 
and  breaks  were  found  on  two  other  tractors. 

The  fuel  cache  at  the  250-mlle  mark  from  Little  America  was  reached 
on  3  January.  All  refueling  operations  were  completed  In  three  hours 
and  the  train  resumed  Its  operation.  That  night  the  swing  arrived  at  the 
crevasse  area.  The  tractor  with  the  two  wanlgans  crossed  the  area  first. 
The  last  tractor  and  sleds  cleared  the  area  approximately  two  hours  later. 

The  swing  was  under  way  about  12  hours  when  three  tractors  became 
stuck  In  soft  snow.  This  was  the  worst  penetration  encountered.  Previous 
maximum  penetration  had  been  approximately  14  Inches,  while  this  was 
slightly  over  24  Inches.  Within  45  minutes,  tractors  were  clear  and  the 
swing  resumed  operations.  On  5  January  the  first  whlteout  occurred  that 
was  dense  enough  to  halt  operations.  The  train  was  delayed  for  nine 
hours.  The  swing  returned  to  Little  America  late  on  6  January  1957, 
having  covered  a  total  of  1290.6  miles. 

During  Deep  Freeze  II  two  round  trips  were  completed  over  the  645-mile 
snow  highway,  each  carrying  approximately  200  tons  of  cargo.  The  first, 
consisting  of  seven  LGP  D8  tractors  hauling  a  total  of  twelve  20-ton 
sleds  and  two  wanlgans,  took  31  days  with  a  three-day  off-loading  period 
at  Byrd  Station.  The  second,  of  seven  LGP  D8  tractors  hauling  ten  20- 
ton  sleds,  three  10-ton  sleds  and  two  wanlgans,  took  38  days  with  a  four- 
day  unloading  period  at  Byrd  Station. 

The  two-echelon  formation  Is  most  Ideally  suited  for  such  long  trail 
operations.  This  consists.  In  the  case  of  a  seven  tractor  operation,  of 
four  tractors  abreast  with  about  50  feet  between  them,  followed  by  three 
tractors  abreast  about  150  feet  behind.  This  rear  echelon  tracks  In  the 
undisturbed  lanes  and  forms  a  compact,  easily  controlled  unit. 


301 


tr.ln  Is  capable  If  IVnd*rry-  Alth°"9h  th' 

"Ot  economical  for  reasons  If  I  Imftedcaroo  I'  seI  f-sustai  ring,  this  Is 

«re  set  op  along  the  route.  ThlsI  lalhlfclllr;  /“I  thls  re"on>  «cheS 
of  fuel  m  rubber  tanks  varvlnn  In  r*  •  nslsted,  for  the  most  part, 
gallons.  Transfer  of  fuel  from  th@<spPf  ° fr0m  900  9al,ons  to  10,000 
accomplished  with  the  „„  of  TsSZn 0^*'°- *hf  80°-*"'°"  “nks  was 
pump.  The  few  caches  near  Little  fill?"  per-m!"ute  gasoline-powered 
which  were  not  as  satisfy °f  55-gallon  drums 
procedure  of  pumping,  picking  up  the  L?ion  !  pumpin9-  The 

one  drum  after  another  causes  the  U  tl  ?  hose>  and  F verting  it  in 
When  pumping  from  the  rubber  tanksP  howpue  ,os®  PrFmeJ  and  time  is  lost. 

In  addition,  transfer  of  bulk  fuel'to  h!* ’  ^  S  prob,em  dfd  n°t  arise, 
expedient  method.  °  th  c,cbes  by  aircraft  is  a  most 

Wilkes 


Caterp  i  I  Tar  ^raxcava  tor  forked  ^veM  T/l  'F"Fted.  The  955 

power.  Three  trips  were  made  in  Pr  mOVer  considering  its  low 

located  53  miles  inland.  No  failures°of  °^£he  W,!,keS  Icecap  StatF°n 
were  experienced  on  the  trail.  The  trarto"  ^  the  tract°r  or  the  sleds 
gears,  averaged  one  mile  per  gallon  of  fue^o°Pfhated  ln  second  and  third 
foot  elevation  of  the  station9  An  ™  the  ascent  to  the  4000- 

0n  the  unloaded  return  tr ip^the^ r^tor9!!^611  °f  l  mph  Was  maFr,tained. 
consumption  of  fuel  was  halved  anrf  !  °perated  Fn  fourth  gear,  the 

traveled  was  318  miles!  ^  tHe  SpCed  doub,ed*  Total  distant 

drumshfo^°use  ^^1  ^S^on  the'f-^  d™mS  °f  P°L  and  100  a*Pty 
POL  on  the  last  trip.  The  first  load  rp^!  t0  6°  fuI  1  drums  of 

and  the  other?  used  only  one.  required  two  10-ton  Otaco  sleds 


AIR  TRANSPORTATION 


effect  ive?y  del!v™ed  to^outiTpoTe  over  650  tons  were 

were  delivered  to  Byrd  Station.  Jhis  was^add*^  t0"S  °f  dFeseI  fuel 
flights  by  AirDevRon  Six  R40's  to  delivp!  LL  ? °n  tD  " "numerable 
South  Pole  Station  and  Byrd  Station  1  P'*k  UP  personnel  at  both 
supported  and  evacuated  by  air.  ’  Beardmore  Station  was  established. 
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Airdrop  Operations 

The  total  amount  of  tonnage  the  Air  Force  could  deliver  was  limited 
by  the  amount  of  hardware  for  airdrops  and  the  supply  of  aviation  gas¬ 
oline-  These  were  expended  in  the  establishment  of  Beardmore  and  Pole 
Stations  and  additional  drops  made  at  Marie  Byrd  Land.  Hardware  for 
Deep  Freeze  III  was  then  called  into  play,  but  flying  was  restricted  for 
a  long  period  until  more  avgas  was  obtained.  The  total  tonnage  figures 
were  reviewed  many  times  to  eliminate  unnecessary  material.  Lumber  and 
POL  accounted  for  a  great  deal  of  tonnage. 

Because  of  the  requirement  to  airdrop  all  equipment  for  the  establish¬ 
ment  of  the  South  Pole  Station,  many  changes  had  to  be  made  in  the  equip¬ 
ment  to  prevent  damage  and  to  bring  the  overall  size  of  some  pieces  with¬ 
in  the  drop  limitations  of  the  C-124  aircraft.  Maximum  dimension  limi¬ 
tations  were:  length,  144  inches;  width,  80  inches}  height,  106  inches. 
Maximum  weight  limitations  were  1~\/2  tons  gross. 

McMurdo 


Experimental  airdrops  of  both  rubber  and  metal  drums  containing  50 
gallons  of  diesel  were  carried  out  by  helicopter  at  McMurdo.  A  speed 
of  100  knots  was  maintained  and  the  first  series  were  dropped  from  200 
feet.  All  containers  burst  on  impact.  Subsequent  tests  from  50  feet 
were  very  satisfactory.  No  ruptures  occurred  although  there  were  large 
depressions  on  one  side  of  the  metal  drums. 

Preparation  for  Deep  Freeze  II  and  III  airdrops  began  in  August  1957 
at  McMurdo.  A  space  at  the  northwest  corner  of  the  parking  lot  was 
leveled  off  to  store  supplies  for  the  drops.  Drummed  POL  was  taken  to 
the  storage  area  at  the  runway  by  a  crew  of  four  or  five  men.  All  mate¬ 
rial  and  equipment  received  from  New  Zealand  was  off-loaded  into  the  run¬ 
way  storage  area  and  later  packaged  by  Air  Force  personnel.  All  food, 
equipment  and  material  that  was  already  in  camp  was  packaged  there  by 
Air  Force  personnel,  then  moved  to  the  runway.  Equipment  used  to  load 
and  unload  aircraft  and  sleds  consisted  of  a  D4  with  chimes  or  forks  and 
a  Cary-Lift  with  forks.  Two  pieces  of  equipment  with  drivers  were  re¬ 
quired  at  the  runway  24  hours  a  day  throughout  the  airdrop  phase  of  oper- 
at i ons  . 


Airdrops  began  10  February  1957  and  continued  for  two  weeks  at  a 
rate  of  three  or  four  drops  per  day.  Recovery  was  with  all  available 
hands  in  two  groups  working  in  12-hour  shifts.  The  digging-out,  follow¬ 
ing  chute  failure  (approximately  16  percent)  and  the  separate  handling 
of  drums,  imposed  strenuous  exertion  and  prolonged  exposure  upon  the  men. 


303 


each  composed  of  a  "r  I  ver  "nd '  two  helpers'"  “bv  using  two  crews, 

From  late  October  to  mid-November  seven  Glnh  °We?  ,nJ°  the  station  area, 
recovered  due  to  08  winch  failure  tZ  Globemaster  loads  could  not  be 

made  by  the  dropped  material  «  The  d?ty  Crew  f,a99ed  each  crater 

the  crater,  a  common  recovery  difficult  “"th9*^  b,OW,n9  snow  f*>Nng 
tlons.  ry  a 1 rr ' cu I ty  In  the  February  airdrop  opera- 

sides  In  an^X^paitern^On  f,ftee"  empty  fuei  drums  laid  on  their 
and  low  cell  I ng,Pplanes  used  Ms per,ods  °f  bad  leather 
excellent,  the  other  fair  No  nl»n  9  J  ^  radar  drops*  °ne  drop  was 
Station,  although  two  planes  tra^elln^in^  P6ri°d  faMed  t0  flnd  BVrd 
the  base  In  the  previous  period  of  drool  1777  W6re  Unable  to  'ocate 
McMurdo,  though  on  several  occasions  Cl  24  *  P  ^  returned  safely  to 
route  but  continued  to  Byr<*  and  completed  their  drlpl^f  ZZeTelTr  n^ . 

served  ^thTobJe“a tTon^oi nt^d^de  ‘T  SYStem  1"  the  Aurora  tower 
The  observer  could  relay  almost  insr  closer  coordination  possible, 
of  the  drop,  the  nulhlr^'^L  en^to  a",  ’"""S''  th'  ■««"><* 

the  recovery  crew  standing  by  outside  in  rl  t  openedJ  and  also  control 
could  aid  the  plane  In  locating  the  statin  W  r  the  observer 

glne  noise.  On  one  occasion  thp  nh  *  *  bT  the  Proximity  of  the  en¬ 
plane  Itself  could  not  find  the  base!™^  566  the  P?ane  when  the 

South  Pole 

Pole  shows  that  onc^M  ^0^8^  ^on^  oM  °peJ‘at,ons  at  the  South 

they  are  not  so  widely  dispersed  It  takp/  r°m  the  ground>  so  that 
hours  with  a  D2  and  a^aseHo  p| Jk  up  oa2  °l  18  t0  *9  "a"- 

ioad  one  C-124  airdrop.  Material  such^s  S  ?  ?  bad<  t0  Camp’  and  un~ 

and  consequently  scattered,  required  more  thin  ’S  free'fa?Ien 

payload,  excluding  rigging  qea?  avpr!o0w  Z  *51  average  figure.  A 
fastest  material  to  relrK’t  h  ‘u23^00  P°Unds*  The 

a  chute,  hooking  onto  the  risers  with  a  C!?  be  5and,ed  bV  cutting  off 
camp.  A  weasel  can  drag  two  fu  1  1  y  1  Jaded  A^?*  *7  fragg?n9  It  Into  the 
and  3500  pounds  total.  A  02  can  draq  almost  containers  about  125  cube 

rhC6pma  fuM  piatform  of  24  barrel  s9of  POL ( H  ^OO^Jh  dropped 

the  POL,  the  top  layer  of  10  or  12  barr^lc  pounds) •  To  retrieve 

onto  a  low  dragWthe  drag  aJd  the  l  a  foim'  ^  the  P?atf°™ 

pounds,  were  pulled  back  separately.  ?  *  ’  h  wei9h,n9  about  6000 
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erage  time  for  dtgging  out  streamed-in  material. 
the“™d  '"Ffrom  1000  t°S'20o'fde?  was  dl^Mshed'abouf 75  parcel ''0^“' 

«ch  p,:;f„™utrh«  :irea^e!=.eoBidrebrs"Lu:9?dnT thc,  tw'?,y-four  °" 

l^Z’V  ”T  ^-"ahad  about  70  p.rc.«  ^  tte  ,«!*  ^ePTI! ‘ "9 

airdropped  a”  Si' 'Xt.^  “  «“  ^  ^  '~ 

r’H’EJF'r? 'SR^'aavya'dSr 

«  th ev  and*d  !J°  CUt  th*  parachutes  ^ee  from  the  containers  as  soon 

ontn  a  ^problem  °T  -  ““liic^rlci^n^r  w  i  ^°ES.Were 

^p-Tv*  EbF rjr:w 

;E  r«Kniir  Th°s  rru- 

"O'  d°"e  ’"  '957,  though  ,„  A?r  ilrce  d^'cShSl .Twawe^teS! 

Free-fall  or  streamed-ln  material  was  dug  out  as  raoldlv  as  tlma 

fue|Pwere  not^rth  ^VCh .mater  1  a  1  was  thu*  salvaged,  though  Items  such  as 
man  ^  ^  d  "mg  out>  as  nearly  all  barrels  burst.  Accurate 

exa!^v  iha^el  h  »Pr°Vided  t°  ^  9r°Und  Person"e>  may  know  In  advance 
droppl2  2,!a!£  ?iane  ab°ard  and  the  order  whlcA  It  Is  to  be 
fj  st  ;;d  enabe  personnel  to  know  In  advance  whether  free- 

an  obWo!s  fo»  r'a'  ^  <"  whether  It  „„„,d  be 


Air  Evacuat Ion 

rz'vr l" 

Polar  PI Ueau  ?ae  U  'S  fe,t  that  the  temperatures  on  the 

"b  rr'd  Preclude  the  possibility  of  doing  anything  but  first 
»  is  recommended  that  shovel  and  ice  saw  be  included  in  the 
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equipment  In  case  It  should  become  necessary  to  dig  In  for  a  lonaer 

fo'r  M6  'r*diVt  V,Cin,ty  of  the  S°uth  Pole  Is  oJ  gooS  qu^Uy*’ 
facintj!  9  b  OCkS>  Wh,ch  WOuld  *mProve  the  Insulation  of  an  emergency 


STORAGE 

McMurdo 


Open  Storage 

in  til  ?cMurdo  a  Pfmanent  supply  dump  was  established  at  the  outset  and 

flT  fh  S  SfTCd  maf1y  ma"-hours  *"d  enabled  distribution  of 
most  departmental  supplies  prior  to  the  winter  night  setting  The 

dump  was  lad  out  In  10-foot  rows,  35  feet  between  rows,  w??h  the  materia 
In  alphabetical  categories.  This  allowed  plenty  of  roo^.  for  equipment 

was^tock-^Med  ll’on^  1  d°Ubl!  °f  mater,aK  M]  aviation  material 
Tno  !tP  ,  ?  P  !Cf  fnd  se9re9ated  toward  the  end  of  the  unload- 

qCfr?er  of‘a  m  f®  $  ^  ]ubrJ^ants  were  st°red  on  the  hill  about  a 
?he  ^  ?  !,mMe  r  Camp‘  Po,e  Base  material  was  not  segregated  durlnt 
the  off-loading.  After  completion  of  the  building  program  at  McMurdo 

Ind  na  k  mater  I  a  1  was  assembled  by  departments  concerned  Tor  Invent 

fWePand  eloht  mlnt0da  rdW?P‘  W°rk,n9  Part,es  generally  varied  between 
rive  and  eight  men,  depending  upon  equipment  available. 

,  £pnclusl°ns  and  Recommendations.  Open  storage  should  be  keDt  to  3 
ml nlmum.  Material  that  Is  kept  outsld/l,  not  read  II “avail ablea^d 

Idea  r“s°s9re?J  mateMal Ur*  °f.en"9>'  «  <"9  of  drifts  In  the  most 
a  lli-f  I!  hi  !  must  be  kept  outside.  It  should  be  stored  on 

evel  or  high  spot,  never  In  a  depression.  It  should  be  arranged  In 

fee?  "TL^ente^n  l**'  ^  10  ^  h'9h'  W,th  3  mInImum  °f  *5 

Ihlllf^w  n  °  ce"ter  ,ine  of  the  rows*  This  allows  access- 

y  y  all  equipment.  Rows  made  perpendicular  to  the  wind  will 

normally  cause  drifts  to  form  on  only  one  side,  allowlnq  access  on  the 

2l,slde-  ,A”  material  should  be  pal  1  et  I  zed^for  the  "se  TmaTerM- 

Hqhl  ng  Sdll’htI  7  be  e9u,PPed  with  a  means  of 

lghtlng.  Floodlights  (aircraft  beacon  In  one  Instance)  at  McMurdo  were 

Indispensable  during  the  winter  night.  The  floodlight  trailers  brought 
by  Deep  Freeze  II  should  be  helpful  If  they  stand  up.  bought 

Covered  Storage 

Covered  storage  for  the  Supply  Department  at  McMurdo  In  1956  consisted 
of  one  Inadequate  Quonset  hut  for  provisions,  one  Quonset  hut  for  ships 
and,  on  a  part-time  basis,  the  parachute  loft.  A  portion  of  the 
photographic  storage  Quonset  was  also  allocated  to  the  Supply  Departmont 
It  Is  strongly  recommended  that  a  40-foot  by  100- foot  Butle/buM  d  Ing  be’ 
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provided  for  Oeep  Freeze  III  provision  storage.  During  the  summer  months 
when  the  stocks  are  nearly  depleted,  this  building  could  serve  for  other 
supply  functions.  The  parachute  loft  Is  an  excellent  work  area  during 
the  winter.  It  allows  the  men  to  work  out  of  the  wind  In  a  relatively 
warm  space,  as  Herman  Nelson  heaters  quickly  remove  the  chill.  It  Is 
Ideal  for  packaging  and  preparation  of  airdrop  material,  because  It  Is 
accessible  to  material-handling  equipment.  It  is  also  an  excellent  park¬ 
ing  space  for  weasels  and  small  tractors  during  blizzards. 

Little  Amer 1 ca  V 

Open  Storage 

At  Little  America  the  material  was  off-loaded  from  the  sleds  and 
placed  in  open  storage.  Due  to  the  time  element,  the  material  was  dumped 
with  no  regard  to  the  problem  of  recovery  after  the  winter  night  was  over. 
The  bulk  of  the  materials  for  Byrd  Station  were  stored  In  the  open  and 
many  man-hours  were  used  In  digging  them  out  when  needed. 

"Material  placed  on  snow  gradually  penetrates  the  surface.  in  many 
Instances  this  may  be  prevented  by  covering  the  object  with  several  Inches 
of  snow  to  keep  It  from  absorbing  heat.  The  penetration  of  building  foot¬ 
ings,  as  well  as  Items  In  the  supply  area,  was  observed.  This  tendency 
presents  quite  a  problem  in  a  storage  area,  unless  a  matting  of  some 
type  Is  placed  on  the  snow  and  the  material  stored  on  it.  It  Is  felt  that 
landing-strip  matting  would  serve  this  purpose  very  wel 1 ."8 

Covered  Storage 

Covered  facilities  for  both  Deep  Freeze  I  and  II  were  painfully  short. 
Covered  storage  areas  consisted  of  wooden  framing  covered  with  chicken 
wire  and  burlap,  similar  to  the  tunnels.  The  largest  area.  In  the  rear 
of  the  galley  for  food  storage,  was  40  feet  wide  by  120  feet  long. 

Smaller  areas  were  constructed  for  electronics  and  fire-fighting  storage. 
These  areas  accumulated  Ice  crystals  and  snow  which  melted  In  the  antarc¬ 
tic  summer,  soaking  all  of  the  poorly  packed  boxes  which  could  not  be 
moved.  Some  among  the  Deep  Freeze  I  materials  were  burled  under  the  snow 
and  the  chapel  was  built  over  them  before  their  location  was  known.  It 
Is  believed  that  they  were  not  critical  Items,  however.  There  was  also 
a  great  loss  of  valuable  time  wrestling  with  boxes  which  had  to  be  moved 
to  be  opened  or  moved  for  access  to  other  boxes. 

In  February  1957  the  new  ships  store  stock  and  the  welfare  and  re¬ 
creation  material  was  moved  from  the  temporary  supply  depot  to  the  main 
camp.  This  material  had  been  plan-packed  In  62-cubi c-foot  boxes  In  order 
to  utilize  them  for  warehouse  construction  and  self-contained  binning. 
Starting  directly  behind  the  third  Jamesway  hut,  a  double  row  (spaced 
1 6  feet  apart)  of  two-high  boxes  were  formed  of  these  uniform  packing 


307 


boxes.  These  rows  extended  about  50  feet  behind  the  Jamesway  and  formed 
the  side  walls  of  a  storeroom.  A  roof  was  formed  over  the  space  between 
the  rows  of  boxes  with  chicken  wire  and  burlap  from  ships'  dunnage. 

This  completed  a  warehouse  for  storage  of  bulk  ships  store  stock,  which 
was  Inventoried  and  put  on  sale.  Opening  the  boxes  from  the  side  auto¬ 
matically  formed  bins  In  which  to  store  the  stocks.  This  method  of  store¬ 
room  construction  was  rapid  and  has  since  proved  very  satisfactory. 

All  other  materials  were  moved  to  the  main  base  as  rapidly  as  possible, 
opened,  and  stored  In  shops,  tunnels  and  other  storerooms  built  from 
scrap  lumber.  The  Supply  Department  operated  organizationally  as  one 
with  non-central  Ized  storerooms,  as  each  department  took  custody  of  and 
was  responsible  for  storage  and  usage  of  all  materials  pertaining  to 
their  function.  Each  department  maintained  Issue  records  and  Inventories. 
Aviation  supply  was  a  separate  activity  under  the  VX-6  Detachment.  1GY 
supply  was  also  a  separate  and  Independent  organization  under  IGY  admin¬ 
istration.  Interchange  of  materials  among  the  three  groups  was  common 
and  easily  effected. 

Recovery  of  Material 

The  job  of  recovery  was  a  difficult  one,  as  there  was  as  much  as  15 
feet  of  snow  cover  over  some  of  the  material.  Photos  of  the  supply  area 
taken  In  January  and  February  1956  helped  considerably  In  locating  nost 
of  the  supplies.  During  the  material  recovery,  a  bulldozer  was  used  to 
clear  a  path  down  what  appeared  to  be  the  edge  of  the  supply  area  and 
then,  using  hand  shovels  and  probing,  an  item  was  winched  out.  The 
dozer  then  moved  a  few  more  feet  over  from  the  edge.  Using  this  method, 
many  thousand  man-hours  were  expended  and  only  a  few  Items  were  destroyed. 
The  boxes  on  most  Items  were  broken  but  the  contents  were  still  In  usable 
condition.  The  building  panels  were  the  biggest  job,  as  each  pallet  con¬ 
tained  12  panels  and  sometimes  all  12  were  different.  Each  pallet  was 
opened  and  a  storage  area  was  assigned  for  each  kind  of  panel.  There 
was  a  total  of  18  different  types  of  panels. 

Kiel  Field 


A  tunnel  of  2-lnch  by  4-inch  framework  covered  with  chicken  wire  and 
burlap  was  constructed  along  the  northeast  side  of  the  aviation  maintenance 
building  and  part  of  the  generator  tunnel.  The  tunnel  measured  15  feet 
wide,  52  feet  long,  and  12  feet  high.  The  height  permitted  the  use  of  the 
D4  cat,  with  forks  attached,  for  moving  heavy  gear.  The  north  end  of  the 
tunnel  was  covered  with  a  tarpaulin  which  could  be  raised  for  easy  access. 
This  was  kept  closed  except  when  moving  large  equipment  and/or  using  the 
04.  The  other  entrance  to  the  tunnel  was  through  a  door  Into  the  gen¬ 
erator  tunnel  . 
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Recommendat I  on 


Some  sort  of  covered  storage,  such  as  a  Butler  Building  or  an 
elephant  hut,  should  be  provided  to  eliminate  the  unnecessary  work  and 
loss  of  mater lals . 

Byrd 

No  covered  storage  was  constructed  during  Deep  Freeze  1.  Covered 
storage  Is  planned  and  will  be  bu 1 1 t  during  Deep  Freeze  11.  The  area 
behind  the  mess  hall  was  used  for  food  storage  and  covered  at  the  time 
with  a  parachute.  Spare  electronics  parts  were  stored  unprotected 
alongside  building  2  and  spare  building  material  alongside  building  3* 
Mechanics  spares  were  placed  In  bins  In  the  garage. 

South  Pole 


All  storage  was  well  planned  In  advance  of  actual  deliveries  of 
material,  and  areas  were  allocated  accordingly.  I  GY  material  was  sepa¬ 
rated  from  construction  material  which  was  located  in  and  around  the 
garage  powerhouse.  The  material  was  stored  as  close  as  possible  to  the 
building  In  which  It  would  be  used.  A  general  dump  was  established  to 
the  grid  south  of  camp.  The  planning  eliminated  a  multiplicity  of  hand¬ 
ling. 

Hal  1 ett 

All  essential  material  at  Hallett  Station  was  eventually  stored  In 
buildings  or  Jamesway  huts.  The  storage  plan  for  Jamesway  huts  was  to 
allow  one  hut  for  each  of  the  following:  Electronics  and  Radio,  IGY 
Material,  and  Utilities.  Two  huts  were  allotted  for  commissary  stores. 
All  other  essential  material  was  stored  in  the  building  where  It  was 
needed.  Nonessentlal  material,  large  bulk  items,  and  some  commissary 
supplies  were  left  In  the  supply  dump  with  the  building  material. 

WI 1 kes 


A  Jamesway  hut  was  used  for  storage  of  all  spare  parts.  The  metal 
boxes  were  stored  on  shelves,  the  boxes  numbered,  and  their  contents 
Inventoried  and  placed  In  cloth  bags.  The  parts  were  then  taken  up  on 
Repair  Parts  Stock  Record  cards.  This  was  an  excellent  system  and  worked 
very  well.  However,  prior  to  this  Inventory  the  finding  of  spare  parts 
was  a  grab-bag  affair,  as  no  Inventory  accompanied  the  more  than  40-odd 
boxes.  Some  parts  irrlved  which  were  unidentified,  and  since  no  supply 
publications  were  received,  they  remained  that  way.  It  Is  recommended 
that  future  planning  Include  a  copy  of  detailed  Inventory  for  each  spare 
parts  box. 
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El  I sworth 


.  Ma^rIaI  was  hauled  direct  from  the  ships  to  a  supply  dump  at  the 
base  site.  There  It  was  unloaded  from  the  sleds  directly  to  the  proper 
category  marked  by  flags  with  letter  markings.  This  system  of  material 

as^Ms  X^nclus?"'  T*  l,f“t<>r  "»•  Future  operations  such 
highly  ^Llndld  ’  P'e“  °f  “lth  8  ringing  boa.  Is 


Recommendation 


Some  sort  of  covered  storage, 
elephant  hut,  should  be  provided 
loss  of  mater lal s . 


such  as  a  Butler  Building  or  an 
to  el Imlnate  the  unnecessary  work 


and 


Byrd 

No  covered  storage  was  constructed  during  Deep  Freeze  f.  Covered 
a^6f i[S  P,anr,ed  and  will  be  built  during  Deep  Freeze  |J.  The  area 
behind  the  mess  hall  was  used  for  food  storage  and  covered  at  the  Ume 
Ith  a  parachute.  Spare  electronics  parts  were  stored  unprotected 

Mlrha5  de  buMd,n9  2  and  sPare  building  material  alongside  building  3. 
Mechanics  spares  were  placed  in  bins  In  the  garage.  9 

South  Pole 


....  storage  was  wcii  piannea  in  aavance  of  < 

raJe^fJom3^  ^e3S^ere  al  ,0«ted  accordingly.  I  GY  materia]  was  sepa¬ 
rated  from  construction  material  which  was  located  In  and  around  theP 
garage  Powerhouse  The  materiel  was  stored  as  close  as  p„ss?bU  Eo  the 

thl  arid  so  th  5  W°ulJ.be  used.  A  general  dump  was  established  to 
Mng?  ^  H  °f  CamP*  ^  P  ann  In9  eliminated  a  multiplicity  of  hand- 


Hal 1 et  t 


bund!Lrnrntr,al  mate[,al  at  Mai  1  e 1 1  Station  was  eventually  stored  In 
building3  or  Jamesway  huts.  The  storage  plan  for  Jamesway  huts  was  to 

S  ”  6  J°raa?h  °f  <he  ^Mowing:  Electronics  and^adlo,  I  GY 

S  J!1'  nd  1 1  ft  Tes .  Two  huts  were  allotted  for  commissary  stores 
All  other  essential  material  was  stored  In  the  building  where  It  was 
needed.  Nonessential  material,  large  bulk  Items,  and  some  comm! s^y 
supplies  were  left  in  the  supply  dump  with  the  building  material.  Y 

WI I kes 


A  Jamesway  hut  was  used  for  storage  of  all  spare  part 
boxes  were  stored  on  shelves,  the  boxes  numbered,  and  the 
Inventoried  and  placed  In  cloth  bags.  The  parts  were  the 
Repair  Parts  Stock  Record  cards.  This  was  an  excellent  s 
very  well  However,  prior  to  this  Inventory  the  finding 
was  a  grab-bag  affair,  as  no  Inventory  accompanied  the  mo 
boxes.  Some  parts  irrlved  which  were  unidentified,  and  s 
publications  were  received,  they  remained  that  way.  It  I 
that  future  planning  Include  a  copy  of  detailed  Inventory 
parts  box. 


s .  The  metal 
Ir  contents 
n  taken  up  on 
ystem  and  worked 
of  spare  parts 
re  than  40-odd 
Ince  no  supply 
s  recommended 
for  each  spare 
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Ellsworth 


Material  was  hauled  direct  fmn,  .li 
base  site.  There  It  was  unloads  f/h „uh  Pf  1°  a  SuPP,y  dump  at  the 
category  marked  by  flags  with  Ietter°mark?  S  eds  ^Jrect,y  to  the  proper 
segregation  worked  out^ery  sat  I s  factor ^I"9S  i  ?  S  system  of  material 
as  this,  the  Inclusion  If  1  '  V'  ,n  future  Rations  such 

highly  recommended.  equipment  with  a  swinging  boom  Is 
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Section  VII 


CONSTRUCTION  METHODS 


CAMP  CONSTRUCTION 
McMurdo 


Transmitter  Building 

Deep  Freeze  II  personnel  did  not  participate  In  the  selection  of  a  location  for 
the  new  transmitter  building.  Before  they  arrived,  the  site  had  been  chosen  and 
graded,  and  material  for  the  building  had  been  moved  Into  place  In  preparation  for 
placing  of  the  counterpoise.  The  counterpoise  was  never  extended  beyond  the 
building  because  the  supply  of  wire  was  not  sufficient  to  both  finish  the  counterpoise 
and  construct  the  antenna.  Also,  It  would  have  to  cross  the  access  road  to  trans¬ 
mitters,  and  the  ground  In  this  area  was  too  hard  to  bury  the  wire.  The  counterpoise 
consisted  of  #6  copperweld  wire  stretched  both  ways,  making  1-foot  squares,  and 
bound  together  at  the  points  of  Intersection  by  soft  copper  wire.  The  floor  to  the 
building  was  then  laid. 

Early  In  February  1957,  the  new  transmitters  were  received  from  the  ship  and 
moved  to  the  site  and  placed  on  the  completed  deck.  The  equipment  for  the  antennae 
was  also  received,  but  no  means  were  available  to  move  It  to  the  site  selected  for 
the  antennae.  The  transmitters  were  uncrated  and  moved  Into  place.  The  size  of 
some  of  these  transmitters  was  such  that  It  was  necessary  to  construct  the  building 
around  them.  There  was  1/8-Inch  clearance  between  the  top  of  the  AN/FRT-15A 
and  the  roof  trusses.  A  false  roof  was  constructed  of  4-foot  by  8-foot  plywood 
panels  covered  with  tarpaulin  to  keep  accumulated  snow  on  the  roof  from  melting 
and  running  down  between  the  panels  onto  the  transmitters.  Roof  leakage  was  never 
experienced  In  the  transmitter  building. 
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Transmitters  Installed  were  the  AN/FRT-17,  AN/AFT- 15A,  two  AN/FRT-24's 
and  a  new  TBM.  The  TAB  transmitter  was  moved  from  the  receiver  building  to  the 
transmitter  building.  A  3/16-inch  phospher-bronze  wire  was  run  around  the  Inside 
of  the  building  and  all  equipment  was  grounded  to  it.  This  wire  was  run  to  the 
power  house  and  tied  into  the  camp  ground.  In  addition,  it  acted  as  supporting  cable 
for  the  keying  lines  between  the  receiver  building  and  the  transmitter  building. 

New  Garage  and  Public  Works  Shops  Building 

On  28  April  1957,  the  permanent  garage  and  shops  building  was  completely 
destroyed  by  fire.  The  next  morning  a  new  site  was  selected  for  a  garage  and 
Public  Works  shops  building.  Because  of  the  extreme  cold  it  was  impossible  to  dig 
Into  the  permafrost  to  set  the  foundation.  Enough  surface  material  was  available  to 
build  the  foundation  up  to  the  required  grade.  The  shop  building  was  erected  on 
o-inch  by  8-Inch  timbers  set  on  4-foot  centers.  The  building,  20  feet  by  56  feet, 
was  erected  out  of  left  over  panels  from  the  other  buildings.  Ninety  percent  of  the 
panels  were  either  for  the  floor  or  roof  and  had  to  be  adapted  for  wall  panels.  The 
roof  was  reinforced  by  covering  It  with  1/2-inch  plywood.  On  4  May,  the  shop 
building  was  completed. 

The  garage  was  constructed  on  the  same  type  of  foundation  as  the  shop  building. 
To  support  D8  tractors,  a  heavy  duty  flooring  of  4-lnch  by  12-lnch  timbers  were 
used.  Framing  material  was  critical  so  Quonset  ribs  were  used.  To  get  the  required 
elevation,  one  end  of  the  rib  was  placed  In  a  channel  on  the  floor  and  the  other  end 
in  a  channel  on  top  of  the  shops  building  which  was  8  feet  and  4  inches  high.  This 
gave  an  overall  width  of  18  feet  10  Inches,  a  length  of  56  feet,  and  a  maximum 
height  of  16  feet.  The  Quonset  ribs  were  lined  with  1/4-Inch  plywood  and  Insulated 
with  paper  and  some  old  cardboard  drop  cushions.  The  outside,  also  1/4-lnch 
plywood,  was  covered  with  canvas.  A  16-foot  by  20-foot  extension  was  then  added 
to  the  end  of  the  shops  building  for  a  welding  shop,  and  an  8-foot  by  32-foot  area 
was  added  to  the  side  of  the  shops  building  for  a  parts  room.  Both  the  welding  shop 
and  the  storage  shed  were  wood-framed  structures  covered  with  plywood.  All  work 
on  the  structures  had  to  be  done  under  lights  as  the  antarctic  night  had  started. 

Snow  Melter  Building 

A  connecting  building  was  constructed  between  the  galley  and  the  galley 
storeroom  to  house  a  snow  melter  and  storage  tanks.  It  was  a  Quonset-type  building 
20  feet  by  80  feet.  The  foundation  was  6-inch  by  8-inch  timbers  on  2-foot  centers. 
The  deck  was  1-inch  plywood.  The  ribs  and  outside  covering  were  Quonset  hut 
material.  It  was  insulated  with  spun  glass  arid  lined  with  1/4-inch  plywood.  Even 
though  it  was  February  and  the  temperature  was  above  freezing  a  portable  kerosene 
blow  torch  was  needed  to  thaw  out  the  ground  to  lay  the  foundation  to  grade.  Once 
the  foundation  was  complete  the  construction  of  the  building  was  very  rapid. 
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Little  America 


The  site  of  Little  America  V  is  at  Kainan  Bay  3  miles  in  from  the  barrier  on  the 
Ross  Sea  Ice  Shelf.  It  consists  of  fifteen  buildings/  two  towers/  and  miscellaneous 
shops  and  covered  storage  areas.  Construction  commenced  on  4  January  1956/  and 
the  last  major  construction  of  Deep  Freeze  I,  prior  to  the  winter  night,  was  com¬ 
pleted  on  15  April  1956  with  the  addition  to  the  recreation  building.  The  base  is 
constructed  on  a  snow  and  ice  surface  reported  to  be  700  feet  deep  and  is  on  a 
slight  rise  (150-foot  elevation).  In  addition  to  the  main  group  of  buildings,  there 
are  two  buildings  and  a  6000-foot  by  300-foot  runway  known  as  Kiel  Field  located 
1  mile  to  the  east  of  the  main  station. 

During  Deep  Freeze  II,  an  experimental  Army  T-5  structure  was  completed. 

An  access  tunnel  through  the  communications  storage  tunnel  and  extending  to  the 
new  quarters  building  was  constructed.  No  interior  partitions  were  erected  in  the 
new  buildings  because  the  overflowing  base  population  required  their  use  as  berthing 
areas.  A  covered  area  behind  the  three  supply  Jamesways  was  erected  for  use  as 
storage  for  ships*  stores.  It  consists  of  2-Inch  framing  covered  with  chicken  wire 
and  burlap;  and  overall  dimensions  are  16  feet  by  53  feet.  Head  #17  was  enlarged, 
and  the  addition  was  later  set  aside  as  a  UT  shop. 

The  sick  bay  was  enlarged  and  remodeled  to  provide  quarters  for  medical 
personnel,  laboratory  and  office  for  the  dentist,  and  rooms  for  the  physiologist. 

The  geomagnetic  observatory  and  calibration  buildings  located  on  the  west  side  of 
camp  were  moved  to  an  area  approximately  350  feet  northeast  of  the  camp  because 
of  the  presence  of  buried  ferrous  material. 

A  heliport  was  prepared  behind  the  food  storage  tunnel  by  leveling  to  facilitate 
transfer  of  personnel  and  material  from  camp  to  the  ship.  A  garage  addition  36  feet 
by  44  feet  was  constructed.  The  Balk  Bridge  was  used  for  a  deck,  and  panels  were 
spliced  to  attain  an  18— foot  overhead.  By  welding  an  extension  to  the  normal  20- 
foot  Clements  roof  truss,  a  36-foot  span  was  accomplished.  A  spare  parts  room  was 
constructed  of  a  timber  frame  covered  by  chicken  wire  and  burlap.  The  Polar  repair 
wanigan  was  set  alongside  the  garage  and  used  as  a  heater  and  electrical  repair  shop. 

A  350-foot  tunnel  from  communications  to  the  geomagnetic  building  was 
constructed  and  a  40-foot  tunnel  was  constructed  between  the  observatory  and 
calibration  building.  Considerable  shoring  of  tunnels  and  storage  areas  was  necessary 
because  of  the  very  heavy  snow  load.  A  chapel  was  constructed  of  two  Jamesways 
placed  end  to  end.  It  had  to  be  reinforced  after  six  weeks  as  it  had  begun  to  col¬ 
lapse  from  a  heavy  snow  accumulation. 
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Two  LCM's  were  towed  from  the  Barrier  Into  camp  and  enclosed  for  beer 
storage.  The  structure  consisted  of  a  network  of  crossed  cables  covered  with  chicken 
wire  and  a  parachute.  A  door  was  provided  on  the  ramp  end. 

Re-zoning  of  the  base  electrical  distribution  system  required  two  additional 
generators.  To  accommodate  them,  the  electrical  storeroom  was  remodeled  by 
placing  a  new  reinforced  deck,  strengthening  the  roof  supports,  and  enclosing  the 
space  with  Clements  panels. 

Byrd 


On  23  December  1956,  the  heavy  swing  arrived  at  the  site  of  Byrd  Station, 
and  the  task  of  laying  out  the  base  began.  Within  two  hours  construction  was 
started  on  the  first  building.  With  the  arrival  by  aircraft  of  ten  additional  personnel, 
the  shell  of  the  building  was  completed  by  midnight  and  used  for  berthing  space. 

The  mess  hall  was  begun  the  following  day,  and  the  shell  was  completed  the  third 
day.  On  25  December,  the  floor  was  laid  for  the  garage  while  the  Interiors  were 
started  on  the  other  two  buildings.  The  next  day  the  generators  were  set  In  the 
garage  and  wall  panels  Installed. 

On  the  27th,  the  galley  was  completed  to  the  extent  that  hot  meals  could  be 
served  and  the  heavy  swing  departed  for  Little  America.  Three  buildings  were 
erected  by  the  evening  of  the  28th  and  the  fourth  and  final  building  was  started. 

The  head  was  erected  on  the  29th,  and  all  efforts  were  then  concentrated  on  the 
Interior  finishing  schedule.  The  galley  and  powerhouse  were  100  percent  complete 
on  the  31st.  The  station  was  commissioned  on  1  January  1957.  On  3  January  1957, 
all  the  buildings  were  completed;  and  the  remainder  of  the  time  was  consumed 
unloading  aircraft,  erecting  antennae,  laying  out  and  conditioning  a  runway,  etc. 
The  structures  at  Byrd  Station  were  constructed  on  a  deep,  perennial  snow  pack. 

During  Deep  Freeze  II,  the  wintering  group  erected  five  additional  buildings. 
Each  scientific  group  or  discipline  concentrated  on  their  own  building  with  the 
assistance  of  the  general  work  force  and  the  specialist  rates,  where  applicable. 
Radical  modifications  were  required  on  every  structure  assembled.  Many  deck 
trusses  for  the  science  building  were  bent  out  of  shape,  and  empty  fuel  drums  were 
counter  sunk  to  afford  a  foundation  for  one  end  of  the  building.  Several  panels  for 
this  building  and  the  Inflation  Shelter  required  rebuilding.  Iron  nails  and  fastenings 
in  the  geomagnetic  buildings  required  replacement  with  the  necessary  copper  or 
bronze  fittings.  The  Rawin  tower  legs  were  altered  and  used  for  the  Aurora  tower 
when  the  appropriate  legs  were  not  supplied,  while  the  Rawin  dome  was  mounted 
directly  on  the  roof  of  the  glaciology  and  meteorology  building. 
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The  recreation  barracks  building  and  the  radio  noise  building  arrived  by  the 
Tractor  Train  In  November  1957 .  Many  of  the  interior  furnishings  designated  for 
the  station  also  arrived  at  this  time.  During  the  winter  night  there  was  an  absence 
of  flooring/  easy  chairs,  drapes,  cleaning  equipment,  and  paint  in  each  building. 

South  Pole 

During  the  construction  of  McMurdo,  it  was  realized  that  there  is  little  room 
for  tent  life  during  an  all  out  construction  effort  in  cold  weather.  A  man  can  put 
In  long  arduous  work  days  In  extreme  cold  if  he  has  a  place  to  warm  himself  period¬ 
ically  and  If  he  can  relax  after  work  and  sleep  in  comfortable  quarters.  A  warm, 
temporary  building  was  desired  that  would  be  quickly  erected,  easily  transported  and 
air-dropped,  and  that  would  be  comfortable  and  economical  to  heat  at  temperatures 
to  -35  F.  The  Jamesway  hut  was  determined  to  fulfill  the  criteria  established. 

Three  16-foot  by  24-foot  huts  were  ordered  for  air  transportation  to  the  South  Pole. 
Each  unit  cost  a  little  over  $2000,  totaled  428  cubic  feet  and  weighed  3322  pounds. 

Furthermore,  it  was  realized  after  a  winter  at  NAF  McMurdo  that  any  covered 
heated  storage  that  might  be  provided  at  the  Pole  Station,  in  addition  to  that 
planned,  would  be  extremely  beneficial  to  the  wintaring  party.  Therefore,  the  three 
Jamesway  huts  were  planned  as  part  of  the  permanent  camp.  In  the  field  it  was 
determined  to  make  one  hut  16  feet  by  32  feet  instead  of  16  feet  by  24  feet,  and, 
using  several  additional  4-foot  module  sections  provided  by  McMurdo,  to  make  one 
long  16-foot  by  56-foot  building.  The  inherent  flexibility  of  the  Jamesway  is 
appreciated  more  in  conditions  where  field  p'anning  is  so  important.  The  Jamesway 
units  were  among  the  first  material  to  be  dropped  at  the  Pole.  Construction  personnel 
erected  the  first  hut  on  the  day  of  arrival  and  slept  in  its  warmth  the  first  night.  By 
the  third  day  of  work,  the  second  hut  had  been  erected.  In  three  days  the  construction 
camp  was  basically  complete  with  an  expenditure  of  140  manhours  in  erecting  the 
two  units.  The  larger  hut  was  used  for  berthing  enlisted  personnel.  The  other  unit 
housed  the  galley,  mess,  radio,  aerology,  office  space,  and  quarters  for  the  officer- 
in-charge  and  the  civilian  scientific  leader. 

Although  the  Aurora  building  was  not  to  be  erected  until  all  other  buildings 
were  completed,  a  portion  of  it  was  erected  earlier  to  provide  work  space,  housing 
for  the  generators,  and  miscellaneous  storage.  This  smaller  version  proved  to  be 
large  enough.  The  4kw  Hercules  generator  and  the  24  volt  Homelite  APU  were 
installed.  The  heat  from  these  generators  kept  the  building  warm,  although  the 
building  was  ventilated  well  to  keep  the  generators  from  starving  because  of  lack 
of  air.  Power  lines  were  run  to  the  adjacent  Jamesways  for  lights,  radios,  and  for 
the  small  air  compressor  used  to  pump  up  the  field  ranges.  The  remainder  of  the 
building  was  used  for  tool  storage,  repair  space,  and  for  storage  of  the  Herman 
Nelson  heater  engine  which  was  kept  warm  when  not  used.  Sixty-four  man  hours 
were  spent  in  erecting  this  shell.  This  is  excessive,  but  it  was  caused  by  extensive 
carpentry  work  done  on  panels  damaged  during  the  air  drop. 
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Construction  camp  operations  revolved  about  aerial  deliveries.  Normally  the 
aircraft  operating  out  of  McMurdo  arrived  at  the  South  Pole  shortly  after  noon. 

There  were  often  three  planes  a  day,  the  last  plane  arriving  late  in  the  evening. 

This  caused  the  work  schedule  to  start  at  noon  and  end  after  midnight  when  the  last 
load  of  material  dropped  had  been  retrieved.  A  crew  of  from  four  to  eight  men 
worked  on  retrieving,  depending  on  the  type  of  material  dropped,  and  the  remainder 
worked  on  construction.  All  material  was  retrieved  as  it  was  dropped  to  prevent 
loss. 


The  permanent  South  Pole  Station,  as  erected,  is  different  in  several  ways  than 
as  shown  by  the  drawings  prepared  by  Deep  Freeze  I  construction  personnel.  The 
Jamesways  were  incorporated  as  part  of  the  permanent  station.  The  floorspace  of 
these  two  buildings  totaled  over  1400  square  feet  which  can  be  heated  if  required. 
The  one  Jamesway  was  inserted  between  the  garage  and  science  building.  In 
order  to  Insert  the  Jamesway  as  planned,  the  permanent  buildings  had  to  be  spread 
out  on  a  grid  east  and  west  direction.  This  gave  greater  tunnel  space  as  well  as 
additional  fire  walls  of  drifted  snow  foi  fire  protection.  The  greater  length  of  the 
actual  camp  achieved  by  spreading  out  the  buildings  was  considered  to  be  beneficial 
as  less  interference  would  result  between  the  ionosphere  program  and  the  communi¬ 
cations  shack.  In  all  cases  where  field  changes  were  considered  expedient,  the 
senior  scientist  was  consulted  to  assure  that  changes  would  not  interfere  with  the 
scientific  programs. 

The  priority  of  construction  followed  the  planning  priority,  although  some 
buildings  were  worked  on  simultaneously.  The  utilitymen  and  electrician  followed 
closely  as  each  shell  was  completed  and  installed  heating,  plumbing,  and  wiring. 
After  all  the  utilities  of  the  latrine  were  finished,  the  permanent  galley  utilities 
were  installed.  When  the  final  construction  personnel  departed  on  4  January  1957, 
all  basic  work  was  finished  except  to  complete  the  ionosphere  antennae,  to  erect 
barracks  building,  if  received,  to  complete  100  odd  feet  of  tunnels,  and  to  complete 
special  scientific  buildings  such  as  glaciology  laboratory,  etc.  The  interiors  of 
many  spaces,  particularly  the  science  building,  were  not  finished  off  as  the  scientists 
would  necessarily  install  their  own  equipment,  and  the  allocation  of  spaces  would 
depend  to  a  large  degree  on  the  receipt  of  the  barracks  building. 

The  Deep  Freeze  II  wintering  group  partitioned  the  mess  hall  and  science 
building,  and  placed  the  last  section  of  the  Rawin  dome.  However,  bolting 
together  of  the  sections  was  only  partially  completed  because  of  a  shortage  of  bolts. 
Additional  bolts,  although  ordered,  were  never  received.  While  the  dome  remained 
partially  bolted  all  winter,  no  defects  or  difficulties  appeared.  The  small  Jamesway 
was  moved  into  the  open  slot  between  the  science  building  and  the  garage.  About 
mid-February,  the  Clements  barracks  building  was  air-dropped.  The  platform 
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containing  the  roof  trusses  was  dragged  25  miles  before  the  parachute  finally 
collapsed.  By  the  end  of  the  month,  the  building  had  been  erected  between  the 
garage  and  the  mess  hall.  During  erection,  the  barracks  was  enlarged  to  20  feet 
by  56  feet  by  using  spare  and  damaged  panels  left  over  from  the  Initial  construction. 
The  senior  scientist  and  the  I  GY  group  devoted  half  of  their  time  during  this  period 
to  general  camp  jobs.  The  cooperation  received  from  the  scientific  group  was 
nothing  less  than  outstanding  In  all  respects. 


Since  retrieving  material  atter  drops  goes  hand  In  hand  with  construction.  It 
Is  Interesting  to  note  that  only  a  little  over  10  percent  of  the  total  manhours  expended 
was  In  retrieving.  When  flying  was  the  heaviest  and  material  was  spread  over  a 
great  area,  from  eight  to  nine  men  were  Involved  In  retrieving. 

Hallett 


The  construction  of  all  buildings  was  accomplished  with  the  exception  of  the 
Rawln  Tower.  The  equipment  to  be  housed  on  this  tower  was  Installed  on  the  roof 
of  building  ^2.  Prior  to  Installation,  the  roof  panels  were  reinforced  by  covering 
them  with  a  20-foot  by  20-foot  pad  of  3,/4-lnch  plywood,  and  securing  It  to  the 
roof  with  lag  screws.  A  ladder  was  attached  to  the  north  side  of  building  ^2  to 
allow  access  to  the  dome.  The  remaining  buildings  were  constructed  and  furnished 
as  planned.  All  furnishings  that  were  received  were  utilized.  The  decks  of  the 
mess  hall,  barracks,  head,  and  science  buildings  were  tiled.  The  decks  of  the 
recreation  room  and  the  hydrogen  generator  building  were  covered  with  linoleum. 
Decks  were  20  degrees  colder  than  the  average  temperature  of  the  buildings.  All 
building  furnishings  were  considered  adequate.  The  only  shortages  were  some 
maintenance  materials,  such  as  siding  and  plywood. 

Wilkes 


A  minimum  of  new  construction  Is  anticipated  for  this  station  during  Deep 
Freeze  III,  and  It  can  be  accomplished  with  material  available.  Two  Jamesways 
huts  are  being  removed  from  the  temporary  camp  area  and  erected  In  the  main  station 
area.  Aerology  will  use  one  ot  them  for  storage  purposes,  the  other  will  be  for 
general  supply  storage.  The  Interconnecting  tunnels  are  being  extended  to  reach 
the  powerhouse,  garage,  science,  recreation,  and  communication  buildings.  This 
will  greatly  expedite  work  during  inclement  weather. 
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Ellsworth 


Temporary  Camp 

camn  tefteennl6"t<>0t  By  2,4_f00t  James*aY  huts  were  erected  tor  a  temporary 

men  A  cTtab S"' ^Hon  was  with  a  crew  at  t^ 
men.  A  portable  Wkw  generator  was  used  to  turnlsh  power  and  lights  to  the 

temporary  camp.  Of  the  eighteen  huts,  two  were  plaVed  end  to  end  for  a  mess 

aM  and  galley;  one  used  £»r  communications,  tool  room,  and  field  office-  one  for 

"1  \He  femaIn,n9  Wee"  house  the  126  pe^nne,  of 
MCB  ONE,  MCB  (Special)  Detachment  BRAVO,  and  Air  Development  Squadron 


Base  Construction 

k  The/,rst  materl«'  *°r  construction  of  the  permanent  station  arrived  at  the 

at  that"  tl  °J  iT7  1,957*  FoundaMons  for  the  Clements  huts  were  begun 
at  that  time  and  worked  simultaneously  with  the  completion  of  the  temporary  camp 

fr  d°ys  °-d  ™  ™xrp- 

extent  possible.  On  10  February  1957,  the  Commander  Task  Group  43.7  announced 
that  weather  conditions  and  closing  ice  pack  made  It  Imperative  that  construction 

construetiar^  n°  ,a'er  fhan  11  Februar7  1W  or  else  winter  over.  When 

construction  personnel  were  evacuated  that  date,  the  station  was  left  90  percent 

complete.  To  do  this,  half  of  the  construction  personnel  worked  thirty-six  hours 
straight  and  the  remainder  twenty-four. 


The  proiect  of  transporting  the  material  to  the  supply  dump  took  twelve  davs 
Six  toousandelght  hundred  seventy-two  measurement  tons  of  material  and  equipment 

—  “i,  P[  IeS  had  befn  assI9ned  to  building  materials  with  all  components 
of  a  bu  Idlng  having  the  same  priority.  These  were  then  stored  In  the  ship  accordingly 
but  on  the  assumption  that  It  would  be  possible  to  work  any  two  holds  on  The  ship  * 
slmu  taneously.  In  the  very  early  stages  of  unloading  the  soft  snow  on  the  shelf 
progressive  y  tailed  leaving  an  unloading  area  only  sufficient  to  work  two  adjacent 
holds  simultaneously  Some  components  of  a  building  might  be  In  a  forward  hatch 
and  others  in  an  aft  hatch,  which  It  had  been  Intended  to  work  simultaneously.  The 

rnaTi  I^r  bu”dln,9S  ?  the  s,te,  especially  boxes  of  Interior  finishing 

material.  From  the  very  beginning,  construction  proceeded  at  a  fast  rate  which 

necess  tated  layout  of  work  on  the  basis  of  material  available  Instead  of  the  desired 
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Foundations/  sill  and  floor  trusses  for  the  mess  hall/  and  two  barracks  were 
laid  without  Incident  or  difficulty.  One  small  Innovation  not  called  for  on  plans 
was  required  on  the  floor  trusses,  that  of  toenaillng  them  to  sills  to  prevent  their 
shifting  during  placement  of  floor  panels  because  of  the  unavailability  of  building 
material.  The  Clements  panels  clipped  together  satisfactorily  tor  all  buildings. 

There  were  numerous  errors  In  prefabrication/  detailing,  and  provision  of 
material  for  this  project.  These  errors,  which  would  be  of  minor  Importance  on  a 
normal  job,  consumed  time  that  did  not  exist.  All  interior  panels  were  about 
1/2  Inch  too  long  for  installation  and  had  to  be  cut  to  length  on  the  job.  After 
the  waste  pit  for  the  mess  hall  was  dug.  It  was  noted  that  the  plans  had  the  building 
rotated  180  degrees  to  the  position  that  It  should  be  to  give  access  to  the  snow  chute 
from  the  tunnel.  The  hatch  for  the  snow  chute  In  corner  roof  panel  R3A  was  at  the 
opposite  end  from  that  shown  on  the  architectural  drawing  and  did  not  match  the 
position  of  snow  melter.  The  panels  were  not  reversible.*  The  oven  was  larger 
than  called  for  on  drawing,  its  height  was  greater  than  height  of  wall  vent  opening. 
It  was  necessary  to  move  the  oven  to  center  of  the  gaiiey  and  cut  the  roof  vent. 
Sinks  furnished  were  iarger  than  the  opening  In  the  metai  counter  top;  requiring 
holes  to  be  enlarged.  The  6-foot  long,  148-gallon,  water  storage  tank  turned  out 
to  be  a  9-foot  long,  300-gaIion  tank  which  did  not  fit  into  the  space  available. 

The  tank  stands  for  support  of  the  storage  tank  were  8  feet  high  for  use  under  a.i 
8-foot  ceiling.  Three-eighth-inch  I.D.  copper  tubing  was  furnished  instead  of 
3/8-inch  O.D.  as  called  for.  Fittings  were  for  3/8-inch  O.D.  No  connectors 
were  furnished  to  secure  the  Romex  electric  cable  In  the  junction  boxes.  The 
19-foot  by  22-foot  pauiins  that  were  to  be  furnished  to  cover  tops  of  buildings 
turned  out  to  be  18  feet  by  20  feet  and  were  not  large  enough  to  give  any  overlap 
over  the  sides  of  the  buildings.  No  gravity  louvers  were  furnished  for  the  8-inch 
exhaust  fans.  The  architectural  drawings  tor  buildings  (3)  had  an  Interior  partition 
terminating  at  one  end  wail  In  the  middle  of  an  Inward  opening  escape  hatch. 

Communication  equipment  was  not  unloaded  until  9  February  and  completion 
of  the  communications  building  was  delayed  until  that  time.  It  was  found  that  the 
framing  over  the  garage  doors  was  too  weak  to  give  adequate  support  to  the  garage 
doors.  Sagging  and  Improper  functioning  of  the  doors  resulted.  Sufficient  time 
was  not  available  to  correct  this  deficiency.  The  8-foot,  300-gallon  water  storage 
tank,  to  be  mounted  over  the  snow  melter  In  the  iatrine,  turned  out  to  be  9  feet 
long.  To  install  it,  it  was  necessary  to  move  rear  bulkheads  of  closets  forward 
requiring  that  new  hatches  be  cut  through  the  floor  for  the  closets. 


*  A  similar  discrepancy  was  encountered  In  the  Installation  of  the  snow  melter  In 
the  latrine. 
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generator  buUdlng^^^  °f  «»  Snrage  and 

covering  -notorial,  torv.d  rh.lr  purpo.e  v  jl  w.  |  Th  m'  B°'h  °f  ,hese 

keep  clean,  and  were  durable  In  dddltln^t  u ,  Th'  Y  Were  easy  to  Install, 

Cied  In  the  me.,  hall  and  recreation tllldtol  a?r“'Ave-  The  llnol'um  *» 

^ was  Its  tendency  to  spread.  A  2-Inch  strla’h  If?  °u  Y  d]ff!cul*y  experienced  with 
20  feet  by  25  feet  placed  In  the  mess  hal  n^  ^  C°'  fr°m  0,1  ed9«  «  piece 
the  rubber  tile.  Either  plywood  or  tar  pai^0  m*fhods  were  osed  for  laying 

In  other  Instances,  the  tile  was  D|acerf  ^  Were  *aId  beneaFh  the  tile, 
were  anchored  to  the  deck  either  by  waterorocTf  ^  **  W°°d*n  deck  Panels*  Tiles 
In  all  cases,  the  end  result  was  about  the  °r  f,nIshIn9  "°H«. 


SEA  ICE  CONSTRUCTION 
McMurdo 

rr  ,boy  s* - 

keeping  In  mind  that  logistic  support  of  th*  ?  A  '  ,nvesM9°H°ns  were  made 

effectively  limited  the  distance  ^  McMurdoTo  th^  °  Pr,me  COnsIderafI°n.  This 

XT-  *" 2 fo 

poln-  cd0saHsfacto^yaprogressSandSpr>lor  f^darleness'tol+|ng0|n*be  T  “"V"*-  ° 

*  f  ^ 

aircraft,  and  secondly,  to  find  a  site  for  a  c-J  Cf  *  thIckness  to  support  a  C-124 
serve  as  an  emergency  runway  for  all  Jrcraf^  ^™”  ch  w°uld 

equipped  aircraft.  Initially  both  a  com n  T  an  operational  runway  for  ski— 
were  desired,  IF  possible,  ideally  the  Jcem  d"S"°W  °nd  an  Ice  runway 

Mvely  free  from  surface  snow,  to  minimize  X  V'°U,d  b®  ,ocafed  In  °n  area  rela- 
lt  would  have  sufficient  thickness  to  requIre^ncTou6"0?701  ma,n»enance  problems. 

"  WOU,dJbe  faIr'/  level.  The  compacted-snow XTd"al  v  "wu  ^  th,ckness* 

cover  and  Ice  thickness  to  allow  adeauate^om  !, d  WOU,d  have  amP'e  snow 
Both  runways  were  desired  as  far  south  on  the  iT^  °"  and  Saf®  faring  capacities. 

rupHo.  of  op...,,...  by  lc.  zss?*  ,o  ei,m,na,e  dis- 

the  summer.  aeparrure  which  are  common  early  In 
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Since  the  area  to  be  covered  by  the  survey  was  too  large  for  immediate 
ground  survey,  a  helicopter  was  used  for  the  initial  investigations,  locating  favor¬ 
able  areas  which  were  later  visited  by  ground  parties.  During  the  offloading  period 
(January-March  1956)  the  ice  had  gone  out  to  a  point  about  4  miles  north  of  McMurdo 
on  a  line  running  roughly  northeast  by  east  and  southwest  by  west.  The  ice  north 
of  this  line  did  not  reform  until  early  winter.  Consequently,  the  initial  Investi¬ 
gations  were  limited  to  the  old  Ice  south  of  this  line.  There  were  several  large  tide 
cracks  in  the  old  Ice  about  4  miles  west  of  camp  that  further  limited  the  choice  of 
runway  location.  Another  very  limiting  factor  was  the  location  of  Observation  Hill 
In  relation  to  the  prevailing  easterly  winds.  Observation  Hill  rises  roughly  700  feet 
and  any  runway  running  in  an  east  or  west  direction  would  have  to  be  to  the  south  of 
this  hill  or  so  far  to  the  west  of  the  hill  as  to  make  support  extremely  limited.  This 
fact  alone  limited  the  choice  of  a  runway  site  to  an  area  lying  to  the  south  of 
Observation  Hill  within  a  radius  of  1  to  5  miles.  This  worked  out  well  with  re¬ 
spect  to  known  cracks  and  to  the  fact  *hat  we  desired  to  keep  the  runway  far  to  the 
south.  However,  it  was  found  that  this  entire  area  initially  had  a  snow  cover 
varying  from  30  to  40  inches.  Using  a  hand  anemometer,  wind  studies  were  made 
of  the  areas  thought  most  likely  to  be  chosen.  The  results  showed  that  the  winds 
over  the  ice  varied  considerably  from  those  found  at  camp  where  topography  had  a 
great  influence.  During  storms,  the  winds  were  found  to  swing  from  their  normal 
easterly  direction  to  the  south,  approximately  perpendicular  to  the  axis  of  any  runway 
that  might  be  laid  out.  This  was  a  source  of  drift  problem,  as  windrows  immediately 
cause  a  serious  drift  accumulation.  There  were  steady  easterly  winds  but  most  of 
the  storms  carrying  a  great  deal  of  snow  were  from  the  south.  Easterly  winds  paral¬ 
leled  the  long  axis  of  the  runways,  depositing  any  drift  at  the  ends  where  little 
damage  was  done.  When  the  runway  was  actually  laid  out  the  sastrugi  was  used  to 
determine  the  average  wind  direction. 

Sites 


At  first,  it  was  thought  that  several  rough  blue  ice  fields  found  about  5  miles 
to  the  south  and  southwest  of  camp  toward  the  moraine  fields  might  be  suitable  for 
a  runway.  However,  the  Ice  corings  made  of  this  area  indicated  a  high  degree  of 
stratification,  with  weak  spots  which  would  be  hazardous  to  aircraft  landing  gear. 
The  Ice  was  too  thick  for  obtaining  water  for  flooding,  if  desired.  A  snow  compac¬ 
tion  technique  for  the  snow  covered  ice  laying  closer  to  McMurdo  was  next 
considered.  This  ice  was  thought  to  be  several  years  old  and  had  2  to  3  feet  of 
snow  cover  on  it. 
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The  new  Ice  north  of  the  Deep  Freeze  I  offloading  site  was  also  considered. 
This  site  was  level,  and  the  Ice  was  about  8  feet  thick  by  the  end  of  October. 

There  was  little  snow  cover.  Wheeled  aircraft  could  use  it  with  no  preparation  in 
case  of  an  emergency.  The  area  was  too  far  from  camp  to  support  and  probability 
existed  that  it  would  go  to  sea  in  January  or  February  1957.  This  assumption  was 
correct,  as  all  this  ice  departed  in  early  1957.  It  was  also  marginal  in  thickness 
for  continued  C-124  operations. 

South  and  southwest  of  camp  at  a  2-mile  radius  was  a  site  with  30  to  40  inches 
of  snow  cover  and  ice  10  to  12  feet  thick.  This  was  the  site  finally  chosen.  The 
only  solution  deemed  feasible  to  develop  this  site  was  removal  of  the  snow  cover 
from  the  old  Ice,  pump  water,  if  necessary,  to  level  the  ice,  and  cut  adjacent 
parking  aprons  and  taxlways.  The  construction  officer  was  skeptical  of  the  success 
of  this  operation  because  of  the  limited  amount  of  equipment  available  and  the 
problem  of  drifting  snow  In  the  resulting  depression.  Also,  the  limited  repair 
facilities  would  preclude  simultaneous  full  scale  construction  activity  and  the  neces¬ 
sary  overhaul  of  all  equipment  prior  to  commencing  next  season's  activities.  The 
runway  being  of  first  priority,  the  go-ahead  was  given  and  a  24-hour,  7-day  week 
was  established.  The  orders  to  the  mechanics  were  to  keep  the  runway  equipment 
In  operation. 

The  final  runway  was  laid  out  after  snow  compaction  tests  were  made,  and 
that  method  abandoned.  A  strip  6000  feet  by  225  feet  was  cleared  which  drifted 
partially  full  of  snow  during  a  series  of  storms  in  September.  Flooding  attempts 
made  in  this  strip  were  not  successful.  This  first  strip  was  finally  used  as  a  snow 
trap  for  a  second  strip  which  was  constructed  to  the  leeward  side  of  the  first  strip. 
Snow  fences  did  not  work  although  several  were  tried.  A  trench  225  feet  wide  with 
windrows  on  each  side  did  catch  the  snow,  leaving  the  runway  to  the  lee  side 
relatively  free  of  drift.  A  large  living  wanigan  was  built  for  use  at  the  runway  site. 
The  wanigan,  equipped  with  two  double  bunks,  a  stove,  and  bench  and  table,  was 
mounted  on  a  toboggan  sled. 

The  runway  crew  which  started  work  23  July,  was  composed  of  a  maximum  of 
24  men,  12  on  each  shift.  Support  personnel,  J.e.,  mechanics,  steelworkers, 
machinists,  etc.,  are  not  included.  After  pumping  was  discontinued  on  27  July, 
the  crew  was  partially  reduced  until  25  August  when  pumping  was  again  started/ 

The  problem  then  included  one  of  training  as  well  as  construction.  Between 
22  July  and  15  October,  a  total  of  8873  hours  were  expended  directly  on  runway 
labor,  not  counting  any  base  support  (l.e.,  mechanics,  steelworkers,  etc.). 
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Point's  of  Interest  of  Runway  Construction  on  Sea  Ice 

~  / *  Dur,n9Lcalm  cold  d°ys  (below  -40  F),  the  visibility  and,  therefore,  the 

o  “acZond  ,  °reW;  m'9u  b°  "?',ed  b*  a  °f  f°9  by  'he  exhausts 

o  'factors  and  equipment  working  in  the  area.  The  exhaust  rapidly  "seeds”  the 

air,  and  in  the  area  or  downwind  of  the  area,  dense  clouds  of  fog  develop. 

of  the  i^IHe  Sn°W.  be  feathered  out  as  far  as  possible  to  keep  deflection 

to  th  c  n'T,  n  Ti’  DeflecHon  ^uses  cracks  to  form  both  along  and  parallel 
to  the  center  line  and  also  on  the  top,  along  and  parallel  to  the  edge  unde.neath 

the  windrows.  The  latter  sometimes  causes  water  to  seep  up  under  the  windrows 
wh.ch  Is  cause  for  constant  worry  on  the  part  of  the  operators  who  are  never  too 
sure  where  the  water  comes  from.  The  former  presents  a  definite  hazard  to  aircraft 
landing  gear  as  the  edges  of  the  cracks  break  off  with  the  passage  of  equipment 
over  them,  causing  wide  troughs  to  develop  at  the  cracks.  The  deflection  also 
Inders  the  proper  flooding  of  the  Ice  as  water  runs  to  the  edges  and  forms  deep 
puddles  which  do  not  freeze  properly. 


3.  Communications  are  important.  A  field  lelephone  between  the  base  OOD 

and  the  runway  was  maintained.  Often  times,  visibility  would  prevent  a  crew 
from  returning  to  camp  as  scheduled.  A  quick  call  ascertained  this  fact  and  pre¬ 
vented  unnecessary  worry  concerning  the  crew*  s  welfare.  If  a  crew  departed  camp 
in  poor  weather,  a  call  upon  arrival  assured  the  OOD  of  the  crew's  arrival. 

4.  During  periods  of  low  visibility,  runway  crews  not  working  at  the  runway 
were  usually  put  to  work  in  camp.  There  were  always  odd  jobs  to  be  done  if  the 

runway  equipment  In  the  garage  did  not  require  manpower  beyond  that  available  in 
the  garage. 


Maintenance  of  Sea  Ice  Runway 

At  McMurdo  Sound  the  airstrips  for  both  wheeled  and  ski-equipped  aircraft 
are  located  on  the  sea  Ice.  Since  air  operations  constitute  the  ultimate  mission  of 
the  base,  this  Is  of  utmost  Importance.  In  addition,  it  was  over  the  ice  that  cargo 
from  ships  moved  to  camp.  It  also  provided  the  primary  access  way  to  the  barrier 
and  other  portions  of  Ross  Island,  it  was  a  potential  avenue  of  approach  to  the 
continent.  As  such.  It  was  of  utmost  Importance  to  the  operation  and  close  watch 
was  maintained  on  Its  actions.  Surveys  of  the  entire  Sound  were  made  weekly 
(oftener  as  the  seasons  advanced)  to  observe  signs  of  Ice  movement  and  to  measure 
thickness.  Known  tidal  cracks  and  other  fissures  were  examined,  their  width  and 
depth  measured.  Estimates  were  made  of  the  effect  of  the  never  ending  pressure 
from  the  Ross  Ice  Shelf. 
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In  October,  the  sea  Ice  in  McMurdo  Sound  extended  to  the  vicinity  of 
Cape  Royds.  At  its  outer  extremities,  its  thickness  was  only  about  2  feet.  Twelve 
miles  from  camp  at  the  point  where  the  ice  breaker  unloaded  her  cargo  in  1955-56, 
he  Ice  was  6  feet  thick  At  the  auxiliary  airstrip,  some  6  miles  from  camp,  the 

rol  lO  lPPnrWt'y,  c  ChCS  ,n  thfckneSS-  A'  *e  main  Ice  ~nwa y  it  varied 
U  I  3  feef  ^ICm‘  SnOW  cover  var,ed  from  perhaps  20  feet  at  the  edge  of 
the  b^rier  to  practically  none  near  Cape  Barne.  The  old  sea  ice,  except  for 

Glacier  Channel,  which  cut  into  Hut  Point,  extended  out  about  5  miles  from  camp. 
This  ice  varied  from  10  to  15  feet  in  thickness. 

.  k  ^  SUm  j6"  5eQSf>n  brou9hf  own  variety  of  problems.  Some  were  paradoxical 
and  hard  to  understand.  Long  after  the  temperature  of  the  air  had  risen  to  a  melt- 
ng  po  n  ,  the  thickness  of  the  ice  continued  to  increase.  There  is  a  definite  lag 
e  ween  change  In  air  temperatures  and  sea  water  temperatures.  This  proved  true, 
a  so,  later  in  the  season  when  the  temperatures  began  to  decline.  But  the  warm  air 
temperatures  did  brtng  melting  on  the  surface,  and  pot  holes  formed.  Operation  on 
e  ice  during  this  period  was  a  continuing  nerve-racking  experience  as  man, 
equipment,  and  time  suffered. 

Problem  Areas 

As  the  summer  season  opened,  the  surface  of  the  Ice  runway  was  hard  and 
airly  smooth.  It  had  been  obtained  by  moving  an  average  of  3  feet  of  snow  which 
covered  he  sea  ice.  On  either  side  of  the  runway,  the  snow  was  windrowed  In 
banks  approximately  8  feet  high.  This  constituted  a  tremendous  weight  which 
depressed  the  edges,  creating  a  crown  effect  near  the  center  of  the  runway.  The 
depression  was  particularly  noticeable  on  the  south  edge  of  the  runway.  This  was 
due  to  the  fact  that  snow  was  banked  on  this  side  from  the  taxiway  as  well  as  the 
runway.  At  the  center  of  the  runway,  the  Ice  was  about  13  feet  thick. 

Flight  operations  commenced  on  the  runway  on  17  October  1956  with  the 
arrival  of  the  first  VX-6  R5D.  The  other  VX-6  aircraft  arrived  18  October.  The 
first  Air  Force  0124  arrived  21  October.  Operations  were  heavy  from  that  time 
until  'he  middle  of  December  when  the  strip  was  closed.  Usually  an  average  of 
three  0124  s  were  present.  In  November  very  localized  signs  of  deterioration 
appeared  on  the  taxiways  as  a  result  of  oil  droppage.  Any  colored  object  on  the 
ice  tended  to  absorb  heat  and  cause  a  melt  spot.  No  deterioration  at  all  was 

fuV  T7°nWay  ?tself  at  this  Hme*  The  maIn  road  camp  ended  near 

the  middle  of  the  runway.  To  move  supplies,  equipment,  and  drop  material  to  the 

planes  on  the  taxiway.  It  was  necessary  to  cross  the  runway  with  tractors  and 

sleds.  A  roughness  developed  early  at  this  point  and  constant  dragging  and  planing 
was  necessary.  r  y 
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,  ,DurIr9  Novemhler'  necessary  maintenance  of  the  strip  was  limited  to  dally 
dragging  plus  removal  of  finger  drifts  which  appeared  on  the  south  .IrU«  «-u  \  j 

and  taxlway  following  snow,.  On,,  and  someHmeslT,  MW.' t  tl  «  * 

and’’  Id  T  ’  T‘  "l”'  flle  Sl"91'  °Perable  08  was  busy  around  Ihe  clock  extendlnq 
C  d194^enin  J  tax'way  to  Qc  commodate  a  fourth  C-124.  On  29  November  a  9 

of  th4  Qnded  da,magLIng  Us  landIn9  gear,  and  skidded  to  a  stop  at  the  middle 

he  runway  A  fire  In  the  starboard  engine  was  extinguished  at  tMs  point 
Extensive  black  streaks  and  marks  were  Imbedded  Into  the  Ice  at  this  poht  Real- 

inLa'.  lfe  abSOrpHon  char“,"ls"«  °f  *«•  -"°rks,  every  effort  to  remove  or 
obliterate  them  was  commenced  the  same  day;  but  without  success.  The  Ice  was 

hard  ^s lick ^surfa  ce  '°  COVed"g  ™'d  -t  adhere  7o  the 

nard,  slick  surface.  In  a  few  days,  pools  of  water  appeared  at  these  points  as 

temperatures  were  steadily  rising  to  near  the  melting  point.  The  wate^as Pushed 

out  with  dozer  blades  and  the  holes  filled  with  tightly  compacted  snow.  Thlls  H 

repaid  arWeaS.SUCC  SSVeral  f'‘9hfS  *“•  made  wIth  no  111  *>  the 

fr^erln7  ^tV ^  DeCember',  however/  average  temperatures  were  above 
freezing.  These  same  spots  turned  to  water.  The  melt  water  pools  rapidly  spread 

by  Traf  ne'er d  ^  **  roughenIn9  °"d  decoloration  caused 

operaMon  At  this  ^  rU"Way*  19  DeC6mber'  the  StrlP  was  c,osed  *>  further 
S  °f*thA  h  9  cr  SeVera  ar9e  POOls  of  Water  were  concentrated  near  the 
middle  of  the  runway.  Some  were  1  foot  In  depth.  Within  three  days,  other  pools 

eiulTallosfh  6  tHe  ent,re  rUnWay’  S°  r°P!d  Was  thIs  Process  that 

traffic ^  7  ,  !  S<ien'  Ma'ntenance  efforts  ceased  during  this  period  and  all 

traffic  was  denied  access  to  the  runway.  About  30  December,  temperatures 

boSf  n  f3^  WLndS  PlGked  UP-  F°r  °  Week  the  ^mperature  averaged 

were  halted  and^lfav  hTi  6  Force  Commander,  ship  off-loading  operations 
ere  halted  and  all  available  manpower  and  equipment  were  devoted  to  airfield 

maintenance  efforts.  Attempts  to  obtain  a  usable  runway  were  twofold: 

1.  Repairs  to  the  existing  surface 

2.  Widening  of  the  runway  to  obtain  undamaged  Ice 

The  problem  faced  In  the  first  of  these  attempts  was  the  elimination  of  the 
melt  water  pools  end  their  replacement  with  a  smooth,  solid  surface.  The  cool 
weather  qu.ckly  froze  the  surface  of  toe  pools.  However,  freezing  did  not  gene¬ 
rate  much  more  than  3  Inches  over  pools  about  3  feet  deep.  In  addition,  air 
pocket,  were  left  between  the  Ice  and  the  water  In  tome  cases.  Some  mean,  of 
speeding  the  freezing  process  was  obviously  mandatory. 
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Consideration  was  given  to  draining  the  pools  and  refilling  the  remaining 
holes.  However,  with  the  pools  spread  over  the  entire  6000-foot  by  250-foot 
area,  this  was  deemed  Impractical.  The  following  process  was  decided  upon  as 
most  practical:  the  D8  bulldozers  were  run  over  the  runway,  breaking  up  the 
newly  formed  ice  In  the  pools.  It  was  found  that  exposing  the  water  to  the  air  In 
his  manner  both  speeded  the  freezing  and  eliminated  the  air  pockets  between  the 
Ice  and  water.  Ice  and  snow  were  pushed  into  the  holes  and  tightly  compacted. 

A  4-Inch  cut  with  snow  mixers  was  made  over  the  entire  runway.  This  removed 
surface  irregularities  and  provided  fill  material  for  the  holes.  It  also  provided  a 
bright  white  surface  which  definitely  retarded  melting.  A  crew  of  men  followed 

the  snow  mixer,  filling  and  leveling  small  holes.  Snow  planers  and  rollers  worked 
over  the  entire  surface. 

It  Is  believed  that  this  process  would  definitely  have  cured  the  surface  had 
the  weather  remained  favorable  -  below  freezing.  (In  fact.  It  is  understood  that 
virtually  this  same  process  was  utilized  when  repairs  were  finally  successful  after 
Detachment  One  departed.)  However,  on  5  January,  warm  weather  returned,  and 
the  melt  water  pools  reformed.  From  then  until  Detachment  One  departed,  main¬ 
tenance  efforts  were  limited  to  daily  inspection  and  breaking  of  Ice  forming  over 
pools.  3 


The  second  effort,  widening  of  the  runway,  was  made  with  four  D8's,  working  \ 
24  hours  per  day.  Snow  on  the  north  edge  of  the  runway  was  pushed  back  a  dis¬ 
tance  of  125  feet.  With  the  exception  of  a  point  near  the  middle  of  the  runway, 
the  Ice  exposed  was  relatively  smooth.  However,  the  weight  of  the  snow  caused 
cracks  of  2  or  3  Inches  in  width  to  appear  and  caused  the  entire  widened  area  to 
slope  markedly.  Thus,  this  surface  was  judged  not  to  be  usable  without  additional 
processing.  Therefore,  when  Detachment  One  departed  McMurdo  Sound  20  January, 
the  runway  was  still  not  usable.  About  this  same  time.  Detachment  Bravo  commenced 
maintenance  efforts  which,  aided  by  a  SIPRE  representative  and  cold  weather,  were 
eventually  successful. 

Restoration  of  ice  Runway 

Black  marks  left  by  vehicular  traffic  crossing  the  runway  became  the  focal 
point  for  excessive  melting  when  the  warm  season  approached.  Hydraulic  fluid 
oil,  dropped  by  a  taxiing  and  landing  aircraft  caused  rapid  deterioration  under  the 
warm  sun.  By  the  early  part  of  December,  it  was  apparent  that  operations  could  not 
continue  on  the  ice  runway.  This,  coupled  with  the  exhaustion  of  the  aviation 
gasoline  supply,  was  the  cause  of  the  C-124*s  returning  to  New  Zealand. 
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Wh,ile.|short1cold  snaPs  wo“'d  return  and  were  the  occasion  for  turning  all 
ands  and  all  equipment  to  on  the  runway,  they  were  always  short-lived-  and  it 
was  no,  until  . he  end  of  January  that  cold  weather  finally  £££ 

thete  by  u,  nzlna"'"  ^  fl°°di"9  '*  °f  sm°°’hi"9  ,he  »f 

n  Int  I  I  ®  S!Ve:d  fnOW  m,Xers‘  A  SIPRE  representative  came  to  McMurdo 

of  cmPF  anUary/°  QSSI.St  ]  fhe  reconc^'or|ing.  It  is  greatly  regretted  that  a  member 
SIPRE  was  not  permitted  to  winter  in  or  at  least  to  arrive  in  October  that  hi* 

experience  and  skills  might  have  been  utilized.  It  is  here  noted  that  none  of  the 
intermg  officer  personnel,  including  the  civil  engineering  officer,  had  ever  had 
previous  experience  with  either  snow  compaction  or  ice  runway  construction  or 
operation;  and  it  is  respectfully  submitted  that  the  successful  construction  of  the 

QS  te  tale"'  -  -  -rim  determination 

_  Due  to  the  vital  importance  of  the  ice  runway,  it  is  necessary  to  assign  a 
minimum  of  two  heavy  equipment  drivers  to  duty  exclusively  at  the  mnway  during 
he  period  of  wheeled  aircraft  operations.  Their  duties  would  include  daily  inspec- 

alonall  s6idee  orthUnWay  SwfaG\anf  twice  weeklX  wring,  at  500-foot  intervals 

?akeofJ  d  f  A  *°  ?  6Ci<  thS  ICC  deferioration  beneath.  Between 

takeoffs  and  landings  and  coordinated  with  the  control  tower,  appropriate  passes 

with  the  snow  mixer  should  be  made  to  level  off  any  rough  spots  developing.  These 
personnel  should  be  directly  responsible  to  the  GCA  officer  who,  in  effect!  would 
control  all  the  operations  at  both  the  snow  and  Ice  runway  sites. 

Sea  Ice  Base  Techniques 

•  r  BalCall^.[uf  US?  °f  f,oodIn9  techniques  was  for  the  purpose  of  leveling 
M  M  bu'lc!l?g  lf  UP  to  efficient  thickness.  The  old  sea  ice,  adjacen!  to 

McMurdo,  within  logistic  support  distance,  varied  from  10  to  15  feet  in  thickness 
but  it  was  covered  with  an  average  layer  of  snow  36  inches  thick.  The  new  sea  ice 

However  H  *°  ^  ^  15  °ctober  1956  and  had  a  smooth  surface, 

blowever,  a  runway  could  not  be  supported  logistically  on  this  new  ice,  and,  in  all 

probability  It  would  go  to  sea  before  air  operations  were  completed.  Therefore, 

on  23  July  1956  after  all  other  methods  were  evaluated  and  deemed  impractical, 

an  a  l-out  effort  was  commenced  to  strip  the  snow  from  an  area  225  feet  by  6000  feet 

and  to  flood  any  rough  areas  with  a  minimum  amount  of  sea  water  to  level  the 
surface. 


.  T  e  roughness  of  the  sea  ice  in  the  area  chosen  was  much  greater  than 
anticipated.  Towards  the  eastern  end,  where  pressure  waves  started  to  form  off  to 
Cape  Arm i tage,  depressions  as  great  as  2-1/2  feet  were  found.  In  addition  the 
construction  technique  of  pushing  the  snow  into  windrows  along  the  length  of  the 
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runway  caused  difficulties.  A  crown  developed  alone  the  lenath  of  th. 

much  as  3  feet  higher  than  the  elevation  of  the  sUes  ThV  ^e  runway  as 

flow  to  the  sides  and  n<  !  ri  ,  .  ,  des*  The  crown  caused  water  to 

verse  dikes  of  snow  bull  o' rlT •  f  "  °  ploS’lc  manner'  eoused  in  trans- 

re, a, ned  in  so^Tep^::  rr:^^iSd^roTh^Tulf  b;h 

Haw  ^  32.Jul?'J°Ver  1000  feSt  °f  rUnWa>''  225  feef  wJd^  had  been  cleared 
far'enough^^rhe'ex0'^5 *°n  ^  ^  Were  much  to°  hi9h  and  were  not  spread tit 
had  to  her  dTh  T®  Wei9hf  caused  ^eot  deflection  and  cracking.  The  work 

hod  to  be  redone  as  much  as  possible,  pushing  the  windrows  back  as  far  «  possible 

Eauiom^nlTd  k3  27iUl^  extensIve  Piping  operations  were  endeavored. 

^everely^estrl^t^c!^  /  ic^d^n^'',erf  ^und',11  a^fer^-l /^hours^f  noperat^on^n^be^l"n^, 

dels  lr*  V  r  t  “  W“  ,,mllorly  nffunted.  Personnel  working  on  this 
no°  .  Ind  hed,  rei?  y  FOm  ’he  SP'after  °f  ’'™,er  and  occasionally  from  the 
At.  Jr  9J  "?  0'"a>\fr0"1  ,he  individual  having  hold  of  it.  Working  in  the  darknes! 
(the  flood  rghts  on  the  wanigans  had  limited  range),  trouble  with  the  leaking  d^kes 
and  the  resu  trng  pockets  of  weakness,  and  failure  of  the  ice  auger  resulted  7n  pos“ 

roturned  to  aHo  9  OPfr'"i0"S  U"HI  ,he  middle  of  Au9us,  when  sufficient  daylight 
re  urned  to  allow  posrtrve  control.  Because  of  brine  concentration,  no  more  than 

225  foJTtJ  S2JnnaJer  Can.be ;  pv^pud  °>  any  one  time.  By  mid-August  the  initial 
and  large  depress.ons  caused  accumulations  of  more  than  2  inches  of  water. 

^fod:i?  tstz 

L-nTeamed’  f  S°,lsfact°1?'  fl°°di"9  technique  had  not  been  developed!  After  the 
en  learned  a  few  precautionary  measures,  they  were  able  to  keep  the  water  flowing 

contrnuously.  However  on  17-18  September,  a  blizzard  hi,  the  runway  and  f Hled  ft 
W  th  drifting  snow.  At  this  time,  I,  was  discovered  that  the  large  cleared  aLra ft 
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parking  area  to  the  lee  side  of  the  runway  had  not  drifted  In,  all  of  the  snow  having 
been  caught  In  the  runway  Itself.  The  decision  was  made  to  abandon  the  first  strip, 
relegating  t  to  the  job  of  acting  as  a  snow  fence  for  the  new  strip  which  was  to  be 
built  by  extending  the  parking  area. 

Although  rough,  the  new  strip  was  not  rough  enough  to  prevent  air  operations. 
Many  ridges  were  ground  down  by  the  tracks  of  the  D8.  The  pumping  operation  was 
abandoned  as  the  new  strip  consumed  the  efforts  of  all  hands  for  snow  removal  In  order 
to  complete  It  by  the  15th  of  October  deadline. 

In  essence,  a  pumping  technique  for  this  particular  situation  was  not  worked 
°ut.  The  sprayed  dikes  worked  well  as  long  as  they  did  not  split  from  the  deflection 
caused  by  the  windrows.  The  water  could  be  pumped  continuously  as  the  wanlgans 

u  u ^  and/hf  crews,knevv  how  operate  them.  Control  of  water  depth  was 
Ifflcult  because  of  the  roughness  of  the  Ice  surface  and  the  crown.  The  failure  of 

e  Ice  auger,  which  Is  paramount  to  successful  and  rapid  operations,  was  not  only 
iscouraglng,  but  is  thought  to  be  the  primary  factor  for  the  lack  of  success  In  this 
operation  As  time  ran  out,  all  efforts  had  to  be  directed  at  other  projects  through¬ 
out  the  air  facility.  1  y 

Recognizing  now  the  problem  of  excessive  melting  due  to  warm  temperatures 
around  Ross  Island  In  the  summer  months.  It  Is  known  that  sea  water  should  not  be 
applied  to  any  runway  In  this  area.  The  melting  which  would  ensue  In  the  salt 
water  Ice  would  exceed  by  far  that  experienced  In  the  old  sea  Ice,  which.  In  Itself 
was  bad  enough  to  halt  air  operations  for  over  a  month. 

Recommendations 

1.  That  future  planning  assume  that  the  runway  at  McMurdo  Sound  will  not 
be  operable  between  15  December  and  1  February. 

2.  That  all  traffic,  except  maintenance  vehicles,  be  prohibited  from  crossing 

the  runway.  a 

3.  That  the  possibility  of  an  Insulating  cover  of  some  variety  be  Investigated. 

4.  That  snow  banks  are  kept  as  low  and  wide  as  possible  for  safety  of  aircraft 
operations  and  to  reduce  drifting  and  deflections  of  ice. 
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Construction  and  Maintenance  of  Ice  Runways  —  Deep  Freeze  II  and  III 

In  March  1957,  the  Ice  runway  was  cleared  of  all  installations  and  debris. 

All  runway  markers,  except  the  P2V  tail  marking  the  1-mile  point  from  touchdown, 
were  secured.  The  piles  of  snow  on  the  sides  and  ends  of  the  runway  were  feathered 
down  to  try  to  eliminate  abnormal  snow  drifting  during  the  winter  months. 

15  August  was  set  as  the  date  for  work  to  begin  on  the  runway  for  Operation 
Deep  Freeze  III.  The  old  runway  was  150  feet  by  5000  feet  and  it  was  planned  to 
enlarge  th.s  area  to  200  feet  by  7000  feet.  The  ice  thickness  of  the  area  averaged 
15  feet.  The  snow  that  accumulated  from  March  to  August  varied  from  1  foot  to 
5  feet.  Two  pieces  of  equipment  were  available  to  start  construction,  one  D8  and 
one  snow  plow.  The  dozer  pushed  the  snow  In  windrows,  and  the  plow  with  its 
chutes  elevated  tossed  the  snow  toward  the  sides.  The  plow  was  set  at  a  speed  of 
one-half  mile  per  hour  which  proved  very  effective  in  clearing  a  12-foot  strip  of 
3-1/2  to  7  feet  of  snow.  Working  a  24-hour  day  the  clearing  was  practically 
accomplished  when  a  heavy  snow  storm  stopped  operations.  Because  of  the  heavy 
snowfall  and  adverse  winds,  work  was  suspended. 

Clearing  of  the  ice  runway  was  again  started  and  progressed  rapidly  with  the 
equipment  operating  an  average  of  20  hours  per  day.  The  surface  condition  of  the 
.ce  was  generaMy  excel  lent  with  the  exception  of  four  ridges  that  transversed  the 
width  of  the  strip.  The  highest  ridge  was  approximately  30  inches  above  the  grade 
of  the  smooth  ice.  Three-Inch  cores  were  taken  down  to  the  runway  elevation  and 
two  sticks  of  dynamite  were  placed  in  each  hole  and  detonated.  The  results  were 
excellent,  and  the  ridges  were  completely  cut  down  to  grade.  A  D8  then  bulldozed 
the  area,  and  all  contamination  caused  by  the  dynamite  was  removed  from  the  surface. 
The  runway  was  then  completely  pulverized  with  the  snow  mixer  blades  set  to  pene¬ 
trate  1-1/2  Inches.  The  snow  mixer  worked  perfectly,  and  the  finished  surface 
conditions  appeared  ideal  for  wheeled  vehicles. 

The  D2  was  then  used  to  tow  the  planer  to  eliminate  any  rolls  or  small  ridges 
that  could  effect  the  performance  of  wheeled  aircraft.  The  planer  is  dependable  and 
the  final  surface  condition  depends  upon  the  smoothness  and  texture  of  the  ice.  One 
inch  to  two  inch  depth  of  pulverizing  makes  Ice  chips  which  are  well  graded  and  when 
planed  give  a  white  rough  surface  to  the  runway.  If  the  temperature  is  below  freez¬ 
ing,  the  chips  will  solidify  into  a  rough  textured  surface  that  gives  excellent  traction 
for  wheeled  aircraft.  The  runway  surface  remained  in  excellent  condition  throughout 
October  and  November .  Reports  from  pilots  landing  or  departing  on  conditions  of 
runway  were  received  by  the  GCA  operator.  If  any  adverse  conditions  were  reported, 
immediate  corrective  action  was  taken. 
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The  basic  layout  of  the  runway  heading  (252  F  grid)  was  considered  ideal  for 
McMurdo.  Several  times  a  cross  wind  from  the  south  made  landings  rather  hazardous. 
The  winds  from  this  direction  were  not  of  long  duration.  However,  this  condition 
could  be  remedied  by  making  a  short  runway  at  right  angles  to  the  280  F  grid  to 
insure  a  plane  could  make  an  emergency  landing  during  adverse  wind  conditions. 

The  GCA  should  be  so  located  to  adopt  its  use  for  the  emergency  strip  and  the  main 
runway.  The  U.  S.  Air  Force  runway  criteria  was  not  available  at  the  time  of 
construction  but  the  international  orange  paint  and  pine  trees  were  quickly  procured 
from  Christchurch  and  all  criteria  met. 


SNOW  COMPACTION 
McMurdo 

Several  experiments  were  tried  with  snow  compaction  during  the  winter  night 
between  i  June  and  23  July  1956  but  the  method  was  not  pursued  for  the  following 
reasons: 

1.  The  basic  aircraft  for  which  a  runway  had  to  be  built  was  the  C— 124.  This 
aircraft  is  very  heavy  and  the  requirements  for  the  runway  were  correspondingly 
difficult  to  meet.  The  required  minimum  Ramm  hardness  numbers  according  to  the 
Snow,  Ice,  Permafrost  Research  Establishment  (SIPRE)  for  a  C-124  wheeled  aircraft 
are  as  follows: 


Depth  of  Snow  in  CM 

Ramm  Number  (R) 

0-10 

100 

10-15 

290 

15-20 

288 

20-25 

280 

25-30 

270 

30-35 

264 

35-40 

252 

40-45 

236 

45-50 

230 

50-55 

224 

55-60 

216 

60-65 

212 

65-70 

200 

331 


Although  hardness  was  obtained  up  to  300R,  the  test  strips  did  not  prove  uniform  in 
nature  and  sufficient  hardness  at  depths  was  not  obtained.  Paragraph  two  discusses 
in  detail  the  results  of  these  tests. 

2.  The  225-foot  by  6000-foot  runway  had  to  be  operational  by  15  October  1956 
and  remain  operational  until  the  completion  of  the  Pole  Station  and  Byrd  Station, 
estimated  to  be  March  1957 .  This  meant  that  construction  would  have  to  take  place 
during  the  winter  night,  definitely  not  the  optimum  construction  period. 

3.  Equipment  and  manpower  limitations  would  not  allow  construction  in  the 
time  allowed.  Only  one  snow  mixer  was  available,  and  equipment  availability  was 
low. 


4.  The  ability  to  maintain  a  strip  once  constructed  for  the  long  warm  summer 
months  was  questionable  (later  proved  impossible).  Over  500  operational  flights 
were  subsequently  conducted  from  the  McMurdo  airstrip,  it  is  now  known  that  the 
hardness  could  not  have  been  retained  for  the  entire  operation,  as  the  temperature 
frequently  rose  above  +32  F. 

5.  The  Importance  of  the  runway  could  not  permit  taking  a  chance  with 
something  that  might  not  work.  Pole  Station  was  undoubtedly  the  most  important 
station  from  the  standpoint  of  national  interest  and  public  relations,  and,  as  such, 
a  dependable  runway  had  to  be  built  at  any  cost. 

6.  Maintenance  of  any  strip  would  be  a  continual  problem  due  to  drifting  snow. 
The  prevailing  fair  weather  winds  are  easterly.  Thus,  a  runway  would  have  to  run 
east  and  west.  The  storm  winds,  however,  are  southerly,  causing  excessive  drifting 
the  entire  length  of  the  runway  and  not  just  at  the  ends.  Snow  fences  of  several 
varieties  were  tried  with  no  success;  the  blizzards  of  McMurdo  Sound  run  very  deep 
and  quickly  obliterate  snow  fences. 

7.  Several  experiments  were  made  using  salt  water  to  assist  compaction,  but 
without  success,  due  to  brine  concentration. 

Snow-Compaction  Results 

Three  test  strips  were  laid  out  on  the  snow  cover  approximately  1-1/2  miles 
from  camp  In  32  Inches  of  snow.  The  average  Ramm  hardness  number  for  the  unpro¬ 
cessed  snow  was  132R.  However,  the  snow  was  highly  stratified  as  was  all  of  the 
snow  in  this  area.  "It  was  found  that  low  temperatures  and  fine  dry  snow  are  not 
conducive  to  compaction."^  An  accepted  processing  procedure  was  used  as  follows: 
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One  snow  mixer  pass 
Two  rollers  passes 
Three  snow  mixer  passes 
Five  rollers  passes 

As  a  result  of  this  process,  the  test  strip  compacted  24  percent  of  its  original 
thickness.  At  the  end  of  one  hour,  hardness  averaged  72;  at  the  end  of  twenty- 
four  hours,  175;  at  the  end  of  forty-eight  hours,  210;  and  at  the  end  of  seventy-two 
hours,  232.  Although  this  was  still  too  low  for  our  purposes,  the  values  of  multiple 
processing  and  age  hardening  were  evident.  Since  it  was  evident  that  further  pro¬ 
cessing  was  beyond  our  capabilities,  the  compaction  program  was  abandoned  for  a 
more  positive  solution.  It  is  believed  that  under  optimum  conditions,  with  adequate 
time,  manpower,  and  equipment,  a  suitable  strip  could  be  made  to  land  a  C-124; 
this  strip  could  not  be  made  satisfactory  For  continued  operations  since  the  average 
summer  temperature  is  above  +10  F  to  +15  F.  From  15  December  to  15  January, 
temperatures  averaged  close  to  +32  F.  It  was  found  that  additional  processing  did 
increase  hardness  (an  R  of  375  was  obtained  In  a  limited  area),  and  uniformity  through¬ 
out  depth  was  improved.  "Initial  results  indicate  that  a  combination  of  compaction 
and  controlled  flooding  produces  a  dense  hard  mat."15 

"After  initial  processing,  average  hardness  was  230R;  after  final  processing, 

375R,  with  density  averages  .57  gm/cm^.  Thickness  of  snow  layer  decreased 
approximately  25  percent  with  the  initial  processing.  The  test  strip  Is  28  inches 
thick  and  displays  acceptable  uniformity.  Although  the  criteria  values  vary,  I 
believe  it  indicates  the  compaction  process  produces  hardness  sufficient  for  ski- 
equipped  and  wheeled  aircraft  of  R4D  size.  The  snow  Is  extremely  dry  and  fine. 
Manhour  studies  and  equipment  evaluation,  however,  show  that  a  compacted  runway 
built  by  the  process  Indicated  above  is  not  feasible  at  the  present  time.  Manpower 
and  equipment  are  Insufficient  and  the  hardness  index  is  believed  too  low  to  support 
all  aircraft."17 

"Your  letter  NT4-9/OperDF,  200  BI/J4  of  17  October  1955  discusses  the 
application  of  water  as  a  hardening  agent  on  the  compacted -snow  runway.  My 
161025Z  (Reference  17)  has  results  of  normal  compaction  tests.  McMurdo  sea  ice 
with  heavy  snow  cover  offers  unusual  opportunity  to  test  application  of  sea  water. 
Construction  Officer  believes  dense,  uniform,  hard  mat  could  be  built  using  the 
spray  rig  built  into  the  snow  mixer  to  increase  penetration  and  distribution  of  water. 

Use  of  rig  with  adjacent  pumping  wanigan  (1000-gpm  pump)  and  300  feet  of  2-1/2- 
inch  hose  would  deliver  75  gallons  per  100-square-foot  area  per  pass  of  the  snow 
mixer.  Note  that  this  is  twenty-five  times  more  water  than  used  at  any  previous 
test.  Runway  sufficient  to  carry  aircraft  similar  to  the  C-119  or  C-124  is  the  ob¬ 
jective.  The  method  of  construction,  if  perfected,  might  provide  an  answer  to 
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heavy  drifting  p3ntV<33a  wobl  Mc^',rdo  area  where  heavy  deflection  and 
on  an  accept.  Ice  run3  £  Z' ^.7  °"d  Emphasis 

prohibits  farther  testing  at  present.  Beh.ve  I  .  '  ®  ln?,ca,ed  •"  "T  250515Z, 

Deep  Freeze  II.  "23  mpor  ance  merits  testing  program  during 

temperature  minus  42  degrees" (^F)  ^iTsurf femperafur®  daf°f°r  runways  air 
40  cm,  minus  27  degrees  H7  F minus »  ^  T  t*  38  ^  F)'  m,nUS 
Density  unprocessed  snow  varies  between  38  anf  m,nus  22  de9rees  (-8  F). 

temperature  differential  7  8  Q"d  *45  grams  Per  cc*  Great  air 

0  degrees  (32  ^  “>  <**  F>  * 

Construction  of  Ski  Runway 

us.  of  thJ  P2V,  r4D,PTndOt^hl'r“grUD7e7FrM«  iTTh  7’  dTT'^  f°' 
for  sol.  use  of  the  C-124  aircraft  during  peak  opera, 3 

satlsfac^  ScrtruUX^d  0,37  3  t'^IHaTc'^"  ?  "  ^ 
wntlriued  JX ralfing  f  ’7  ^ 

ri;w^r,c^:zbier7h7*'T- 

b.  cosed,  3;-,  — - — .* - 

cond,t31eeCrenc„„as!re7n  *"  'he  °eeP  *'  ""»<*  Wk-tlng 

heading  a, T2SeXd)d  h“  ■*""  *  b«  ■ 

the  south  which  made  landings  In  cross  winds  verv  St°r™S  blew  from 

-  »'-d  *-  d, 7., , 7:377,  3,y  c  £337  excepH“’ 


2. 


The  Ice  thickness  averaged  10  feet  and  the  snow  wa,  3  feet  thick. 


3.  It  was  essential  to  connect  the  ice  runwav  wfft.  Lt  . 

E  weCo7r"a,,°n  “*  "  P'««  -  'ond’onTe'  l^tTyT 


4.  In  order  to  expedite  maintenance  to  ski  planes,  and  eliminate  transporting 

ot  personnel  long  distances,  and  for  a  sheltered  parking  area  for  the  planes,  a 
location  was  selected  under  the  lee  of  Observation  Hill  adjacent  to  the  VX-6 
hangar.  It  proved  to  be  an  ideal  location. 

An  area  120  feet  wide  and  7000  feet  long  was  selected  and  marked  with 
12-Inch-square  Daglo-painted  panels  every  200  feet  on  the  sides.  Touchdown  was 
marked  with  three  2-foot  by  8-foot  cloth  panels.  One-half  mile  from  touchdown 
on  the  approach  end,  a  line  of  eight  barrels  at  right  angles  to  center  line  of  strip 
were  placed.  A  single  line  of  barrels  were  placed  on  the  center  line  at  200-foot 
intervals.  The  pilots  that  used  the  skiway  were  all  favorably  impressed  with  the 
layout. 

To  construct  a  ski  runway  the  only  two  essential  pieces  of  equipment  needed 
are  D8's  and  snow  planes.  In  preparing  the  snow  surface,  the  D8  blade  is  lowered 
to  bite  Into  the  sastrugi  approximately  3  inches  below  the  surface.  At  the  same 
time,  the  D8  tows  the  plane.  The  complete  surface  of  the  runway  is  treated  In  this 
manner.  After  the  crust  has  been  broken  up  by  the  blade  of  the  dozer,  the  blade 
Is  raised  and  the  D8  or  D4  tows  the  plane  to  rework  the  surface  until  It  is  level  and 
smooth.  It  takes  three  passes  of  the  plane  over  the  overall  skiway  to  produce  the 
desired  surface.  The  towing  speed  of  the  D8  in  third  gear  is  approximately  three 
and  one-half  miles  an  hour,  so  a  36-hour  period  is  sufficient  time  to  complete  a 
skiway  120  feet  by  7000  feet. 

After  the  surface  Is  prepared,  the  snow  is  granular  and  sluggish;  but  a  few  hours 
of  cold  wind  will  completely  change  the  texture  of  the  top  snow  to  a  glazed  hard 
surface.  Barring  snow  storms  or  drifting  snow  the  surface  requires  very  little  main¬ 
tenance.  However,  if  a  surface  washboard  condition  does  appear,  or  If  the  pilots 
find  a  rough  spot,  immediate  planing  should  eliminate  such  conditions.  If  possible, 
pilots  should  not  have  to  reverse  props  to  retard  speed.  Reversing  props  causes  the7 
surface  snow  to  be  distributed  and  snow  ridges  will  be  formed  which  grow  larger 
when  wind  conditions  cause  drifting. 

During  the  period  from  1  December  to  mid-February,  when  the  snow  and  ice 
begin  to  deteriorate,  the  skiway  should  be  checked  with  a  3/4-inch  SIPRE  auger  in 
order  to  check  the  safety  conditions  of  the  ice.  When  deterioration  is  rapid  it  will 
be  necessary  to  take  3-inch  cores  in  order  to  get  positive  information  on  ice 
conditions. 
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Recommended  i  ons 


1.  Eliminate  all  vehicle  traffic  from  ski  runways. 

2.  Clean  all  foreign  material  from  surface  as  quickly  as  possible. 

3.  Plane  runway  only  when  weather  is  below  freezing. 

4.  There  Is  no  substitute  for  a  snow  plane  —  don't  use  drags  of  any  kind  as 
they  cause  a  washboard  surface  condition  that  is  hazardous  to  aircraft. 

Little  America 


The  snow  compaction  attempted  at  Little  America  consisted  of  preparing  an 
airstrip  6000  feet  by  300  feet  for  ski-equipped  aircraft.  This  was  accomplished  by 
having  D8  tractors  pass  over  the  area  until  it  was  considered  hard  enough  to  accept 
ski-equipped  R4D  aircraft.  In  addition,  a  test  was  made  to  ascertain  the  possibilities 
of  compacting  snow  over  an  area  500  feet  in  length  by  300  feet  in  width.  With  the 
snow  mixer  cutting  to  a  depth  of  12  inches,  two  complete  passes  were  made  over  the 
area  after  it  had  been  leveled  using  a  D8  caterpillar  tractor.  It  was  found  that  the 
snow,  after  use  of  the  snow  mixer,  would  disintegrate  into  very  small  particles 
resembling  grains  of  sugar.  It  is  considered  that  due  to  the  dry  powdery  condition 
of  the  snow,  the  snow  mixer  was  not  satisfactory  for  compaction  purposes.  "Rolling 
was  tried  In  early  February  1956.  The  rollers  compacted  the  snow  approximately 
6  inches  which,  after  about  30  minutes,  produced  a  fairly  hard  surface  temporarily." 

Byrd 

Initially,  the  ski  runway  was  laid  prior  to  determination  of  prevailing  winds. 

The  runway,  6000  feet  long  and  200  feet  wide,  ran  NNW  to  SSE,  grid  bearing 
015  degrees  (108  degrees  true),  which  proved  to  be  crosswind,  but  was  used  for  the 
remainder  of  Deep  Freeze  II.  It  was  marked  on  both  sides  at  100  foot  intervals  by 
Khaki  Parachute  flags  on  4-foot  bamboo  sticks.  Nine  empty  fuel  drums  were  placed 
approximately  300  yards  from  the  SSE  end  of  the  runway  for  a  visual  and  radar 
line-up  point.  The  only  runway  maintenance  consisted  of  driving  a  D8  over  the 
runway  to  break  sastrugi  crusts.  This  was  done  prior  to  each  landing. 

A  new  runway  was  laid  16  September  1957.  This  new  skiway  was  approximately 
the  same  size,  had  red  flag  markers,  and  was  laid  into  the  prevailing  winds  of  NNE, 
grid  bearing  285  degrees  (018  degrees  true).  Fuel  drums  for  visual  and  radar  line-up 
were  in  two  parallel  rows  extending  out  from  the  southern  end.  Maintenance  and 
flight  preparation  were  the  same  as  before. 
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Beardmore 


The  Sno-Kitten  was  utilized  to  pull  a  drag  and  smooth  out  an  area  suitable 
for  ski-equipped  aircraft  to  land. 

South  Pole 


The  characteristics  of  the  snow  observed  at  the  South  Pole  are  that  the  surface 
snow  is  extremely  dry  and  of  approximately  0.30  gms/cc  density.  It  is  composed  of 
very  fine  granules  less  than  2mm  In  diameter.  It  is  very  soft,  the  undisturbed  snow 
having  a  Ramm  Hardness  number  of  between  10  and  30R  for  the  top  3  feet.  Tests 
were  made  In  Dr.  Siple's  test  hole  at  -18  F,  which  showed  a  maximum  natural 
hardness  of  about  180R  at  -18  feet.  On  the  dragged  airstrips  which  had  been 
"worked"  by  tractor  and  drag,  the  hardness  of  the  top  30  or  40  centimeters  ranged 
between  30R  and  45R.  The  snow  is  of  a  uniform  nature  with  little  stratification. 

It  is  also  extremely  cold.  Dr.  Siple  reported  a  probably  isotherm  of  between 
-57  F  and  -62  F  at  -15  feet.  The  warmer  temperature,  taken  in  a  Rammsonde  Rod 
hole,  might  have  been  caused  by  friction  heat  from  driving  the  hole.  The  -62  F 
temperature  is  probably  more  correct.  The  snow  becomes  more  dense  with  depth, 
and  the  snow  becomes  harder  at  depths  as  indicated  by  the  Ramm  Number  Index. 
However,  a  great  deal  of  hardness  is  believed  due  to  the  extreme  cold  and  not  due 
to  density  or  compaction.  This  clearly  would  indicate  that  the  relationship  of  hard¬ 
ness  and  density  is  not  linear. 

The  two  runways,  10,000  feet  and  5000  feet  long,  were  maintained  through 
mid-February  1957  by  dragging  with  a  drop  platform  and  a  pipe  drag  of  4-inch  pipe 
pulled  by  the  D2  tractor.  These  knocked  down  the  sastrugi  and  leveled  the  strips. 

The  strips  became  hard,  compared  to  surrounding  snow,  due  to  working  the  snow 
and  compaction  by  the  tractors.  The  hardness  of  the  top  30  or  40  centimeters  ranged 
between  30R  and  45R.  On  4  December  1956,  the  airstrip  was  dragged  with  parachutes 
to  smooth  it.  It  was  hoped  that  this  would  keep  the  aircraft  skis  from  sticking  so 
much,  thereby  saving  on  JATO. 

In  October  1957,  the  10,000-foot  strip  was  reworked;  the  shorter  one  was 
abandoned  as  it  was  not  required.  As  the  D2  was  then  inoperative,  dragging  had 
to  be  done  with  weasel.  The  sastrugi  which  had  formed  during  the  winter  was  up 
to  about  18  inches  high  and  was  quite  hard.  The  pipe  drag  was  inadequate;  but  a 
drag  made  from  the  frame  of  a  drop  platform  and  two  6-inch  by  8-inch  foundation 
timbers  proved  adequate.  Though  the  strip  was  still  somewhat  rough,  it  was  safe 
for  use.  After  the  D2  was  repaired,  the  platform  drag  was  used  to  further  smooth 
the  runway. 
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The  major  problem  was  that  while  the  sastrugi  were  very  hard,  the  hollows  in 
between  were  partially  filled  with  softer,  wind-blown  snow.  Consequently,  the 
drags,  after  knocking  the  tops  off  the  sastrugi,  tended  to  scoop  the  snow  out  of  the 
hollows  and  actually  amplify  the  broad  undulations  in  the  surface.  Blading  was 
attempted,  but  proved  to  do  much  more  harm  than  good.  The  D2  cannot  level  the 

t  b',adin9'  .no  maffer  how  9°°d  fhe  operator.  The  runway  was  later  lengthened 
2000  feet  by  making  two  passes  with  a  heavy  and  light  drag  in  tandem.  At  this 

time  (mid-November),  the  sastrugi  were  considerably  less  hard,  making  leveling  much 
easier. 

Recommendations 

1.  Provide  a  snow  plane  for  use  in  leveling  the  ski  runway.  All  drags  used 
were  basically  unsatisfactory  as  the  surface  could  be  only  partially  leveled. 

investigate  the  possibility  of  constructing  a  compacted-snow  runway.  It 
is  believed  that  such  a  runway  could  be  built,  and  the  advantages  which  it  would 
provide  are  obvious.  The  mere  mixing  of  relatively  warm  surface  snow  (in  December 
and  January)  with  the  colder  snow  beneath  the  surface  resulted  in  an  extremely  hard 
mixture  after  it  had  "set"  for  about  a  day. 

Ellsworth 


The  snow  cover  of  the  Filchner  Ice  Shelf  was  very  soft  and  powdery  as  is  common 
In  the  antarctic.  This  snow  does  not  easily  compact.  Instead  as  vehicles  pass  over 
it,  it  churns  up  to  a  very  loose  and  unconsolidated  condition  which  gives  very  poor 
support.  The  Initial  snow  cover  had  varying  hard  and  soft  spots.  This,  coupled  with 
the  short  track  length  of  the  D4‘  s,  gave  an  extremely  rough  washboard  trail  in  the 
early  stages.  Efforts  were  made  to  use  D4  snow  blades  to  smooth  out  the  trail. 

Because  of  the  short  track  length  of  the  D41  s  little  progress  was  made.  As  soon  as 
the  two  D8‘s  were  unloaded,  the  blades  of  these  were  used  for  smoothing  of  the 
trail.  With  an  occasional  additional  pass  of  the  tractors  without  sleds,  the  trail  was 
maintained  in  excellent  shape.  At  the  completion  of  ship  unloading,  the  trail  had 
been  compacted  to  a  level  of  4  feet  below  the  undisturbed  snow  and  was  beginning 
to  show  signs  of  stabilization  and  compaction. 


BLASTING 

McMurdo 


Explosives  in  the  antartic  can  be  used  for  numerous  purposes  and  are  essential 
for  many  projects,  such  as  breaking  down  sides  of  crevasses,  breaking  the  face  of 
the  barrier,  blasting  the  utility  poles,  decomposing  large  volcanic  rock,  and 
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eliminating  pressure  ridges  in  runways.  During  the  summer  season  when  temperatures 
were  between  0  F  and  38  F  no  difficulties  were  encountered.  However,  when  the 
temperature  is  below  0  F  the  following  deficiencies  occur: 

1 .  Electric  caps  detonate  slowly  and  seem  to  have  a  delay  action. 

2.  The  blasting  machine  plunger  was  difficult  to  operate  and  had  to  be  kept 
in  a  warm  place  just  prior  to  use. 

3.  Friction  tape  lost  all  Its  adhesive  qualities. 

4.  Primacord  and  safety  fuse  became  very  brittle  causing  frequent  misfires. 

The  cause  was  due  to  the  brittleness  of  the  outer  casing.  When  the  casing  was  bent 
the  powder  chain  would  break.  If  kept  warm  and  pliable,  misfires  were  eliminated. 

5.  The  galvanometer  dry  cell  batteries  would  freeze  and  cease  to  function  at 
-10  F.  This  can  be  eliminated  by  keeping  the  instrument  warm. 

6.  When  the  temperature  is  below  -10  F,  firing  wire  for  electric  firing  was 
not  successful  due  to  the  rubber  covering  becoming  so  brittle  the  insulation  cracked 
and  flaked  off. 

Blasting  in  this  area  presents  several  problems,  the  largest  of  which  was 
providing  deep  drill  holes  in  which  to  set  charges.  An  additional  problem  was  that 
of  damage  to  radio  equipment  as  a  result  of  the  concussion  from  the  blast.  Due  to 
compressor  failures,  the  jack  hammer  or  rotory  air  drill  could  not  be  used.  The 
jack  hammer  was  not  too  effective  but  could  be  used  with  patience.  Consequently, 
charges  could  not  be  set  deep  and  were  relatively  ineffective.  For  setting  antenna 
poles  and  anchors,  40-pound  shaped  charges  were  fairly  effective.  Two  40-pound 
charges  produced  a  hole  in  the  permafrost  approximately  1  foot  in  diameter  and 
5  feet  deep.  This  was  deep  enough  for  the  feet  of  the  guyed  poles.  A  rotary  drill 
(Powervane)  combined  with  a  soft  coal  auger,  using  carbide  bits,  was  effective  In 
drilling  holes  1-1/2  inches  in  diameter  up  to  6  feet  deep  as  long  as  the  compressor 
was  operative.  Such  holes  were  used  for  anchor  rods  for  tying  down  buildings  and 
for  guys  to  poles.  The  steam  jenny  ordered  for  Deep  Freeze  II  should  prove  useful  to 
assist  in  penetrating  the  permafrost. 

In  the  erection  of  telephone-type  poles  for  Deep  Freeze  II  communications  and 
powerlines.  It  was  found  best  to  freeze  them  into  a  hole  about  5  feet  deep  because 
it  eliminated  the  need  for  guy  wires.  Trying  to  blast  such  a  hole  was  a  waste  of  time. 
One  man  could  make  three  or  four  holes  a  day  by  building  a  small  fire  over  each 
prospective  hole  which  melted  a  few  inches  of  permafrost.  He  would  proceed  from 
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one  fire  to  the  next  and  in  turn  dig  out  the  loosened  earth  and  reset  the  fire  In  the 
hole.  In  the  erection  of  light  poles  which  required  guy  wires,  a  shallow  hole  for 
footing  was  all  that  was  necessary  as  the  guy  wires  attached  to  dead  men.  The  dead 
men  were  sunk  relatively  easily  through  permafrost  and  ice  to  a  depth  of  3  to  6  feet 
by  using  an  air  drill.  Extreme  caution  must  be  used  to  not  freeze  the  drill  in  the 
hole;  blow  air  into  the  hole  and  lift  the  drill  out  frequently.  A  long  steel  rod  with 
an  eye  for  the  wire  can  be  frozen  permanently  into  the  hole. 

The  following  explosives  are  recommended  for  antarctic  use: 

40-pound  shaped  charges 
15-pound  shaped  charges 
Composition  C-3 
20-percent  nitro  dynamite 
Nitromord  (Red  Cross)  Dupont 
Primacord 
Safety  fuse 

No.  6  caps  for  seismologists  (16-foot  leads) 

No.  8  engineering  caps  (16-foot  leads) 

1/  2,  and  3  second-delay  caps  (16-foot  leads) 

Ml  fuse  lighter 


Sect  ion  VIII 
STRUCTURES 


GENERAL  COMMENTS 

he|d"uDnweneaC!;ed  Pr°,0n9ed  Peaks  of  90  "Ph  at  McMurdo.  The  buildings 

Inch  cabTe  Ind^r6'5  ‘,ed  d?W"  at  the  ends  a"d  center  with  3/8- 

I  K  , ,  ’  ..  d  a  corrugated  metal  was  screwed  down.  All  panel  build- 

Ihfs,  h  ^  eCt,y  UP?n  earth  withstood  winds  in  an  excel  1  manner 
These  buildings  were  also  tied  down  with  3/8-Inch  cable.  Two  build! n as 
U  upon  trusses,  showed  considerable  vibration  during  high  winds. ' 

af"r  b""9  b'°”"  °ff  °f  '*• 
.ppn::^r^aii?:sw:-9ested  ty  tbe  s°utb  e°'*  ^ *-«*• "  s.™*, 

pipes  at^the Ir°entrInraSbe.  d  b!  n'ade  t0  be  fitted  arol,nd  the  stove- 

m.l  f  *  th  entrance  into  the  roof.  The  heat  of  the  pipes  tends  to 

the  buying/  S  JUnCtUre  and  the  me,t  water  drips  into  the  interior  of 

outside  ThAlrhoaV?£r  han?!es  deserve  some  type  of  cloth  covering  on  the 
.o  hand  ls  9e"era,,y  to° dry  to  stick 

miI  ThG  situation  within  each  building  when  there  is  power  failure 

J.  " Vy  ftudIed-  Not  only  Is  there  loss  of  light  but  also  loss 

efs  fTh^p!  V  heaterS’  generators,  or  galley  stove  are  the  sole  heat¬ 
ers.  (The  Preways  operate  without  electricity.)  During  Deep  Freeze  II 
power  failures  were  never  of  sufficient  duration  to  coCl  the  buMdfnqs  ’ 
appreciably,  but  the  Herman-Nel son  was  kept  to  be  used  in  vital  areas  in 
event  of  emergency.  Coleman  lanterns,  kerosene  lanterns,  and  candles 
were  always  available  in  addition  to  flashlights  during  power  failures. 
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FOUNDATIONS 

McMurdo 


ranolnof?rlm?"r'a!.  °!7h,i  Hut  P°'nt  area  is  8  nonhcmoqeneous  basalt 

Jis'a  hr,'.arT9heabs“;aef:  rT,n  t' «« 

Scate  M"S  ate  thobgbt  to  be’tejnal  *,r2 nd I 'g,« f “7 'l« !<,„ 
In  the  past.  Permafrost  was  found  from  12  to  2^  inrhoc  l,9,9  ...  c*  on 

arelsa9eiffth°me  arSaS  ^  P°°r'  caustn9  meI  t  water  to  pool °Tn  Jhese  ^ 
rap  Idly  Bv^ate^f W°!J  * d  a!,OW  draIna9e>  the  soil  would  drain 
had  risen  l  JanuarV  a"d  ear,V  February  1956  the  permafrost  level 

2"  -  -s:  sma  .6ni"2^!s  £  rrri^r"^ 

little  equipment  could  be  spared  from  off-In^Him  ’  addition, 

up  the  cover  of  adjacent  ar«s  and  ™  Saui  “a  f?,?”^  “p8”6 

f/2  va^dVe  ncraped  SOme  up’  bUt  ,he  lar9as<  bucket  available  wa^  about” 
1/2  yard.  However,  very  little  material  was  taken  from  a  site 

oMrwherabsolute^'necL'ar^'loundaUo^s  dur Ing' ^Freeze0 ^ 

po,nts  *° 8  -- 

The  foundations  were  kept  low  so  that  the  deck  of  the  u  . u, 

circulation  of  air  underneath  the  building.  In  the  sunder  months  1 
could  circulate,  preventing  the  heat  from  the  building  from  meltlna  the 

offmthe°vt*  ,n  the  winter,  snow  would  drift  around  the  buildings  to  cut 
off  the  very  cold  air.  The  outside  air  temperatures  Are  rnid  9  ?  * 

prevent  thawing  without  opening  the  foundation  to  the  elements  ^Boards 
were  used  to  Cose  off  the  air  space  where  drift  would n^at^H  y' 


The  above  combination  proved  to  be  satisfactory  as  no  settlement  nr 
heav  ng  was  noted  during  the  one-year  period  observed.  One  particular 
caution  that  must  be  observed  Is  to  assure  that  ?  ,ar 

fill.  During  the  construction  of  several  temporary  bu  1 1  d°ngS  ^ate**  I  ^ 
February  and  March  fill  containing  a  high  percentage  of  sS  was  lid  as 
h  niner  WaS  ava,,ab,e*  During  the  summer  months  the  snow  melted  and  the 
back^tcM eveK  6d*  Th'  th8"  bab  ••  ba  shimmed  up  .o'Sl^JS 
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l956-57arkThiyw^/?Undatl°n  P^l6"15  occurred  during  the  summer  of 

wayWbeneathnbu!1dlngsS  f,°WeJ  Many"^  t  reams  ^made^the?  r  '  °9 

^  d)  was  u0t  added  to  suff'clent  depth  and  It  was  not  of 

dug  ^i"ams°b“uV  X  ' SuT  lder=d  9°°d  f'U.  Although  ditches  were 
it  mi  k*  u  1  V  ,the  dltches  and  dams  were  not  100  percent  effective 

clp  f?ea  thea^?,  f'ihOU9l:  P'™afrost  '>  evident  JSr^ghoutlhe 

given  the'chance?  For^h  s  "9  per”afrost  dral“  fairly  well  when 
c  .  I  ,  *  For  this  reason  drainage  was  given  toD  cons  I  der^t*  !r%n 

^  s^quent  to  cutt'"9  °ff  tha  ■«£ 
as  a  founHa 1 1  j  *®reSt I ng  to  note  that  almost  any  material  will  serve 

“vs  r  t  "  ft  f?;rctlc  pr°''ld'd  "  Is  Insulated  free,  the  s*n's 

fill  material  the°fo  Uw  r!n9S*  EYen  In  cases  where  snow  was  mixed  with 
III  materia],  the  foundation  remained  firm  provided  a  heavv  Insulation 

layer  of  stone  was  placed  over  It  and  running  water  did ETuiE™?™"?.. 
Recommendat Ion 

datldnsILSmT9,y>Ie?°n,TienCied  tHat  3  Study  of  the  Insulation  of  foun- 
datlons  be  made.  It  Is  not  uncommon  to  see.  In  McMurdo  Sound  a  dIIp  of 

r„e  ta  eS„n?T  PemPK  V"1  hl9h  COVered  by  a  p,a"k-  The  9riundPaH 
Little  tae?  ca  bu  d^  ?!  *"»"•,  "  1»  understood  that  settling  of 

the  foundat  Ions  ^wlth  excels  lor.  ^  haUad  by  “''eH"9  th'  s"“  -rrorndlng 

Little  Amer 1 ca 


The  VruVW'l:  T,?^pared  by  ro,,,n9  with  a  D8  and  steel  rollers. 

(20  flli  bv  4  Set?  ?M9S|Were  Pl\C6d  accord'ng  to  building  dimensions 

-!Z0  feet  by  4  feet).  This  located  the  sills  (4-inch  by  8-Inch  by  5-foot) 

bvrRh?r  uw*  khanithe^  should  have  been,  causing  the  stringer  (6-Inch 
y  8- Inch)  to  be  placed  about  6  Inches  off-center  on  the  sills.  This 

rlntf0f  !  appeared  to  be  the  most  satisfactory  method  of  foundation 
onstructlon  In  the  Little  America  area  due  to  the  texture  of  the  snow. 

All  buildings  except  the  recreation  building,  the  powerhouse,  and 
garage  were  constructed  on  these  foundations.  Snow  sills  (6-lnch  by 

on  4°f  rre  attached  5°  the  snow  Pads  and  the  floor  trusses  were  placed 
on  4-foot  centers  on  the  snow  sills.  The  powerhouse,  because  of  the 

weight  Imposed  on  the  floor,  had  the  floor  trusses  placed  on  2-foot  cen- 

Heu^of^f loor^t  9ara9e  U!',,zed  8"Inch  bV  8-!nch  by  20-foot  timbers  In 
lieu  of  floor  trusses.  The  recreation  building  was  set  on  a  foundation 

consisting  of  freight  pallets,  as  no  foundation  materials  had  been  provided 
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N  and  ?  N /Sf  I  M  s  bu"d"'**  for  DeeP  freeze 

for  the  Jamesway  tents  consisted  of  thrpp  1  Uj?d*  The  foundatJon 
4- foot  pallets  The  I  !  of  three  longitudinal  rows  of  4-foot  by 

on  the  panets!  P  "e'S  °f  the  J a”es”aVS  were  placed  directly 

«,  JSnS'JS  c^lElonl.^he^rC^.rr  •-*  loss  at  any 

when  the  snow  pads  were  exposed  durTna^l  "?  that  was  observed  occurred 
subjected  to  the  direct  rays  of  the  q9  99|n9-out  operations  and  were 

from  the  sun  and  transferred  ft  f  rff",'  "T*  retalned  the  heat 

was  noticeable  whenever  dark  or  solid  K?°W  Surface>  whlch  melted.  This 
and  were  subjected  to  the  sun  if  ejects  rested  on  the  snow  surface 
was  applied  L  the 

the  ganeyebuIlS?ngewas  sagqTna  sn^J0"  °t  T  H  WaS  n°ted  that 

stove  and  oven  were  placed"  Du r  l  n  V>  the  ,owest  Point  was  where  the 
building  settled  even  morf:  ' I  6  C°UrSe  °f  the  enSu>"9  year,  the 

Because  of  I  naccess lb  1 1  I  tv  and  hors  6  f[ea  WaS  comP'ete^y  snowed  In. 

problem,  no  attempt  was  made  to  1  evel' ^^buNd !na  d'd  n0t  J°Se  3  ma-<0r 
major  effort  at  iflrlf  ino  .  j  i,  ,  tne  bu,ld'ng.  |t  would  require  a 

galley  construction I  i"h"  qrea^  "?*  Ih!,S,tUatI-  d°-  prove  ?hat  In 

foundation,  or  both,  should  be  Installed^0?  °P  3  m°re  SubstantIal 

foundation  by  heat  Radiation  'nSta,,ed  t0  ,esse"  undermining  of  the 


same^founda t  fon  £.*&  "  b e  Mer  1  ca,  the 

pads  and  s?M  iefe  pU«i  fi  fh.  1  "erf  °”"tted-  The  foundation 

additional  rows  of  ^"^'pK  f  ZZZ  ZhZnT’  ** 

transverse  to  the  building  and  18  Inchef  on  center.  9 

j  f-r;n,9rtDe:r  utiz  z/z  Zni\"s  rzztzzr  s-°“  ^ 

^d2!?fo;fM^dsf"fSSf,'Sf,tPPsr°X""a“b“"t-  ■»'"£  of  the' ™d  sms. 

toward  the  end  of  the  vear  In  the  nr.  u  ,ms  *  Subsidence  was  noted 

w“fin9hfhrsfS;  sr^iitf^;*': h°rr°?F'x*  “°'b*  ^ 

this  settling.  A  fllfffdlffff’off  raf'ated  heat  pr°bab,V  accounted  for 

the  bu„d, ng9wh,ch5L9ffddh%9:;ye  on  one  sida  °f 
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South  Pole 


head  d  ■?  ,  \  ?elSt3t,°n  buildings  varied.  The  mess  hall, 

head  and  science  building  had  floor  trusses  supported  on  rows  of  snow 

sins.  The  barracks,  barracks  Jamesway  and  inflation  shelter  had  foun- 
dation  timbers  p  aced  directly  on  snow,  with  no  floor  trusses.  The  ga¬ 
rage  had  snow  sills,  timber  cribbing  and  a  layer  of  broken  panels  as 
insulation  under  the  deck  itself. 


in  no  instance  was  there  any  evidence  of  settling  during  Deep  Freeze 
‘  of  this’  floor  trusses  are  considered  unessential  except 

under  bui 1  dings  where  a  large  refuse  pit  is  needed.  All  of  the  12- 
foot-h.gh  buildings  (except  the  inflation  shelter)  were  erected  in  ex- 
cavated  pits  to  keep  the  roofs  of  all  buildings  at  the  same  level.  The 
buildings  in  the  pits  are  expected  to  settle  less  because  the  bottom  of 
the  pit  was  compacted  by  the  tractor  during  excavation.  Settlement 
should  not  be  a  practical  problem  at  the  South  Pole,  especially  when 
compared  to  burial  by  successive  years  of  blizzards. 


During  weather  when  there  is  a  considerable  variation  between  the 
surface  snow  temperature  and  the  snow  temperature  two  or  three  feet  be¬ 
neath  the  surface,  as  there  is  in  December,  the  mixing  of  the  surface 
snow  with  some  of  the  colder  snow  results  in  the  mixture  setting  up  and 
becoming  very  hard.  This  principle  should  be  followed  in  the  preparation 
of  the  snow  surface  for  buildinq  foundations. 


WI  Ikes 


For  the  main  station  buildings  a  mudsill  type  or  floating  foundation 
was  used  consisting  of  timbers  laid  upon  coarse  to  fine  gravel.  The 
foor  girders  were  then  laid  upon  this  foundation  and  the  building  erected. 
All  the  buildings  of  Wilkes  Station  were  erected  over  bedrock,  which  had 
coarse  to  fine  gravel  and  dirt  overlying  it.  This  generally  varied  in 
depth  from  one  to  five  feet.  Permafrost  appeared  approximately  three 
feet  below  the  surface. 

The  temporary  camp,  consisting  of  Jamesway  huts,  was  erected  on  a 
snow  and  ice  field.  Due  to  the  dark  green  coloring  of  the  huts,  consid¬ 
erable  heat  from  the  sun  was  absorbed  during  the  summer  season.  This 
caused  the  snow,  over  which  the  hut  was  built,  to  melt,  starting  at  the 
outer  edge  and  working  inward  as  the  season  progressed.  During  late 
summer  the  sunward  side  began  to  appear  on  a  snow  and  ice  pedestal. 

Melting  away  can  be  controlled  by  heaping  snow  around  the  hut.  The  same 
problem  was  encountered  with  timber  foundations  for  antenna  masts  located 
on  a  snow  field  and  also  for  timber-type  deadmen  used  in  conjunction  with 
the  mast  stays.  This  was  controlled  by  heaping  snow  around  the  base  of 
the  mast  and  over  the  deadmen.  The  method  Is  satisfactory  only  because 
the  summer  season  is  short.  It  is  recommended  that  foundation  timbers, 
deadmen,  etc.  located  on  snow  and/or  ice  fields  be  painted  white  to  min¬ 
imize  absorption  of  the  sun's  heat. 
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Ha  I lett 


sinking  ade,U8te'  N°  aPPrec  inbl  e 

Placed  on  snow^rle  ground  "  9  "°ted-  TheS'  f°u"d«"°"a  were 

*-**  sod* - 


heat  a  building  located  directly  on  th.  „  ,1  ** S  requfred  t0 

a  building  of  fgual  s  i  ze^h^t^s^a^d^us^Is.^5  t0  hMt 


TENTS 

McMurdo 

neer^sel^Sn^I  Janua^^l^rth^  Aberqr°mbfe  tent  d“ring  the  plo- 
to  the  site  of  the  permanent^L^wh commun ( cat i ons  center  was  moved  up 
together,  a  plywood  deck  built  anH  er®  J:fn-man  tents  were  joined 
conditions  which  existed  at  Hut  P  •  f  P°tbellied  stove  added.  Under  the 
radioman  on  duty  spent  over  half  of  "h  i  ^  the.first  weeks,  the  single 
keep  the  tent  f^M L^dowlf  *  ""e  tryi"9  t0  fuel  the  s*°ve  or 

s  Ick  'bayl^A^lesefHfuel'-burnina  ^  ^  S'te  W3S  used  as  a 

Pitched  on  snow  the  ten-  hJ  ?  JUk?"  St°Ve  W3S  provided  for  heat, 
the  tent  was  Inadequately  illuminated  bv  3°^  n®  S?°W‘  W'thout  window; 
was  Inadequate  for\he  clre  , enT  jlTs  1^7^  ^  Sp3Ce 

beneath  the  stove,  making  its  use  hazardous  W  1ST',?6  ^  °Ut 

average  temperature  within  the  tent  was  about  ^  F  J  Y®  on'  the 

the  care  of  either  ambulatory  or  bed  patients.35  ’  'S  t0°  '°W  for 

signed  use'as'a  ^fck  baT  ^ T '  as- 

space  with  5-foot  side  walls  and  a  peaked^ieihead  ^hlch^0*  e"C?°Sed 
for  the  requirements  of  the  camp  at  this  stage  Thn^h  H|  u  adequate 

equate  for  a  wi^c  t^o^f^  ~ 


At  the  outset,  pe 
Sleep Ing  bags  and  a  I r 
slept  upon  the  snow, 
would  cause  everythin 
every  few  days."/  As 
were  possible,  includ 
stoves.  |n  the  unhea 
ent,  usually  between 
wind  protection,  if  p 


rsonnel  I ived  In  ten 
mattresses  were  iss 
"The  tents  were  uni 
9  to  sink,  making  it 
suppj  ies  arrived  In 
ing  Improvisation  of 
ted  tents,  air  tempe 
20  F  and  35  F.  The 
roperly  secured. 


-man  tents  pitched  upon  the  sno 
ued  and.  In  general,  the  men 
ighted  and  unheated,  for  heat 
necessary  to  move  the  tent 
camp,  improvements  In  quarters 
decks  and  sleeping  racks  and 
ratures  were  close  to  the  ambl- 
tents  did  provide  excellent 
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Beardmore 


A  tent  was  used  to  house  the  generator  which  gave  power.  Another 
tent  was  used  for  storage. 

South  Pol e 


During  the  construction  of  McMurdo  It  was  realized  that  there  was 
little  room  for  tent  life  during  an  all-out  construction  effort  In  cold 
weather.  A  man  can  put  In  long  and  arduous  work  days  In  extreme  cold  If 
he  has  a  place  to  warm  himself  periodically  and  If  he  can  relax  after 
work  and  sleep  In  comfortable  quarters.  Tents  were  used  for  berthing 
only  until  the  Jamesway  Huts  were  erected.  They  were  comfortable  al¬ 
though  cold. 


CLEMENTS  BUILDINGS 
General  Comments 


This  building  was  designed  by  the  Bureau  of  Yards  and  Docks  as  an 
answer  to  the  various  requirements  of  the  I  GY  to  solve  the  housing  prob¬ 
lem  of  the  Deep  Freeze  program.  They  are  constructed  of  4-inch  panels. 
The  outer  surface  Is  plywood  painted  international  orange  and  the  Inner 
surface  Is  plywood  covered  with  a  thin  sheet  of  aluminum.  The  space  be¬ 
tween  the  Inner  and  outer  surfaces  is  taken  up  with  2- inch  and  4-inch 
stiffeners  and  spun-glass  insulation.  The  buildings  were  constructed  on 
foundations  of  snow  pads  and  snow  sills  upon  which  floor  trusses  on  4- 
foot  centers  were  placed.  The  deck  panels  were  placed  on  the  floor 
trusses  and  clipped  together.  Then  followed  the  wall  panels,  after  which 
the  roof  trusses  were  set  In  the  grooves  provided  at  the  top  of  the  wall 
panels  on  2- foot  centers,  and  the  roof  was  placed  on  the  roof  trusses. 

McMurdo 


Once  erected,  the  Clements  Buildings  were  suitable,  but  many  con¬ 
structive  criticisms  can  be  made  concerning  the  structural  and  practical 
construction  aspects  of  the  building: 

1.  The  building  panels  should  have  been  packaged  in  groups  for  each 
building.  As  much  time  was  spent  in  gathering  panels  for  any  one  build¬ 
ing  from  the  myriad  of  bundles  in  which  they  were  received  as  was  spent 
In  erecting  the  building.  In  preparing  the  buildings  for  the  South  Pole 
Station  all  the  panels  for  one  building  were  packed  together  and  marked. 
The  savings  In  man-hours  expended  was  tremendous. 

2.  The  inaccuracies  in  fabrication  of  the  individual  panels  caused 
serious  delays  in  erection.  Plywood  covering  and  splines  overhung  panel 
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edges  so  that  proper  joining  of  panels  was  Impossible.  Before  panels 
could  be  put  In  place,  many  had  to  be  planed  down,  even  sawed  In  several 
cases.  Often  clips  and  splines  did  not  match  so  that  they  had  to  be 
removed  and/or  replaced. 

3*  The  building  Is  overdesigned.  The  panels  could  be  cut  down  In 
weight  and  retain  sufficient  strength.  Since  only  a  portion  of  the  roof 
trusses  arrived  due  to  a  train  wreck  In  the  States  prior  to  departure, 
every  other  truss  was  eliminated,  placing  4  feet  on  center  rather  than 
2  feet . 

The  subject  of  overdesign  could  be  extended  to  one  of  overprefabr I- 
catlon.  Flexibility  In  this  type  of  operation  Is  paramount.  Too  often 
a  spare  planned  for  one  purpose  Is  used  for  another.  Stoves  or  utilities 
planned  for  one  space  have  to  be  moved  to  another  space.  It  Is  much 
easier  to  cut  a  hole  In  a  panel  In  the  field  than  It  Is  to  Jockey  special 
panels  around  to  make  them  fit.  Special  panels  are  too  expensive.  Changes 
In  Interior  arrangement  negate  the  value  of  prefabrication.  Interior 
partitioning  and  studding  could  well  be  shipped  in  economical  sizes,  as 
they  must  invariably  be  cut  In  the  field  anyway.  Prefabrication  of 
counters  other  than  the  special  galvanized  tops  Is  a  waste  of  money. 

Once  the  buildings  were  erected  they  were  warm  and  stable  In  high 
winds.  One  50,000  Btu  space  heater  will  heat  a  20- foot  by  48- foot  build¬ 
ing  In  the  coldest  weather.  High  winds  will  cause  greater  oil  consump¬ 
tion  but  this  Is  true  In  any  building.  In  spite  of  caulking  all  roof 
joints  prior  to  covering  the  roof  with  tarps,  the  roofs  leaked  during 
the  summer  months.  A  pitched  roof  Is  the  only  satisfactory  type  for  this 
kind  of  building.  Interior  joints  were  taped  with  a  pressure  sensitive 
tape  which  cut  down  heat  loss  a  great  deal.  Also,  tar  paper  and  linoleum 
on  the  floor  helped  prevent  uncomfortable  drafts.  Outside  vestibules 
were  prefabricated  and  erected  on  most  buildings. 

In  June  1956  the  buildings  were  subjected  to  winds  of  88  to  90  mph 
and,  although  there  was  much  creaking  and  groaning  of  the  buildings,  no 
damage  was  Incurred. 

"The  Clements  Is  warm  and  adaptable  for  practically  any  size  building 
and  purpose.  We  experienced  no  difficulty  with  clips.  We  did  experience 
difficulty  with  faulty  workmanship  In  the  panels,  some  plywood  sheathing 
being  off  as  much  as  3/8  Inch,  causing  great  difficulty  In  erection  and 
necessitating  planing  and  sawing  in  order  to  make  panels  fit.  Roof  panels 
had  to  be  secured  to  roof  trusses  with  screws.  Roof  panels  tend  to  lift 
with  winds  of  60  to  70  mph.  Roof  panels  had  to  be  caulked  and  sealed 
and  tarps  had  to  be  battened  to  the  surface  to  prevent  leakage. 

'Yledowns  were  used  for  all  Deep  Freeze  buildings  built  on  floor  trusses. 
The  heads  proved  extremely  susceptible  to  wind,  as  they  were  12  feet  high  and 
on  trusses. 
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The  buildings,  excluding  Interiors,  were  erected  rapidly,  taking  a 
total  of  about  120  man-hours  to  erect  the  20- foot  by  48-foot  shell.  The 
foundation  took  approximately  40  man-hours  of  this  time. "5 

Little  America 


must  be  taken  to  Insure  that  the  first  row  of  roof  panels  are 
straight,  or  the  last  row  will  overhang.  All  clips  should  be  tightened 

to  erecl  fPTiS  PiaC?'  U  t0°k  aPProx lmately  80  man-hours 

20-foot  by  48-foot  building.  This  time  could  have  been  short¬ 
ened  If  the  panels  for  one  building  were  packed  In  several  bundles  and 
marked  as  such.  Instead  of  each  bundle  containing  panels  for  different 

,din3S :  ^!SO  there  Were  pane,s  that  had  the  oak  splines  missing  or 
attached  to  the  wrong  end,  necessitating  removal  and  attachment  to  the 
proper  place. 

"The  Clements  appeared  to  be  a  very  adequate  building  and  Its  panel 
arrangement  made  It  fairly  easy  to  construct.  The  workmanship  on  some 
of  the  panels  was  very  Inferior.  A  number  of  panels  were  not  cut  square, 

seeVH  6fff t,n9  a  Pr°Per  f,t*  'n  many  cases  you  could 

see  light  through  the  joints.  This  was  especially  bad  on  the  roof  be- 

all'nf  IhPTn^d  heal  e?cape>  caus  Ing  the  snow  to  melt.  Consequently, 
all  of  the  buildings  at  Little  America  leaked  like  sieves.  Door  latches 

were  not  provided,  so  a  piece  of  bar  stock  was  used  to  fashion  a  doq- 

type  latch.  A  regular  walk-ln  refr I gerator-type  latch  would  be  more 
suitable."0 

.  ul5e,P^Sent  ,nter,or  Partitions  are  satisfactory,  however  It  Is 
doubtful  If  as  many  roof  trusses  are  necessary,  as  no  snow  load  accum¬ 
ulated  on  the  roofs.  Canvas  was  Installed  on  all  roofs  to  minimize  leak¬ 
ing  during  warm  weather.  During  the  winter,  frost  and  ice  accumulated 
under  the  canvas  covers  and  with  the  return  of  warm  weather  the  Ice  melt¬ 
ed  causing  numerous  leaks  In  the  buildings  and  necessitating  the  removal 
of  the  canvas  and  cleaning  of  the  roofs. 

^a,.i?Ur»In9,Dr?  Frf?e  one  Proposed  solution  to  the  problem  was  to 
caulk  the  Joints  with  a  1 ow-temperature  asphaltic  compound.  Cracks 

aPpeared  In  the  compound,  however,  during  extremely  I ow-temperature  per¬ 
iods.  A  so,  |f  any  load  was  applied  to  the  roof  (snow  accumulation, 
personnel  walking),  the  caulking  fractured.  Slanted  or  peaked  roof 
buildings  might  be  a  solution. 

The  heating  was  satisfactory,  as  was  the  light  and  ventilation. 

There  was  a  heat  differential  of  approximately  20  degrees  between  the 
floor  and  the  roof,  but  this  was  not  uncomfortable.  All  thermostats  were 
set  at  70  degrees.  Proper  ventilation  of  buildings  was  a  constant  prob¬ 
lem.  The  very  nature  of  the  Insulated  buildings  tends  to  keep  all  odors 
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the  probUm  somewhat?  but  abject  Tntake  fro^tV^  buiIdln9S  aI  Aviated 

outside.  This  method ,  however,  wastes  the  h  r  directlV  to  the 

used  to  take  the  chill  off  the  main  dL^  H  W!'ch  otherwise  may  be 
signed  to  pull  In  fresh  air  frnTJh  passa?ewaV-  Perhaps  a  heater  de- 
the  tunnel  would  be  the  answer.  6  °UtSlde  and  e*haust  directly  into 

Intro^lT^T^thV^  “  “‘-W  <° 

hUng  on  the  front  of  each  hea;  registe?.  C°"‘  ainers  were 

a  quart  of  water  and  as  the  warm  f|P  n«««  Ihfu containers  each  held  about 
agitated  the  water  and  intmrh  a  Passed  through  the  register  it 

brought  the  mo, Iturl  wVm-  ‘5*  alr- 

m  each  bulld.ng  up  from  12  to  22  percent. 

level  such  al  c^unicat  Ions"  ^esenls "poor ^‘k?"  W'tH  3  high  n°rse 

lack  of  windows,  the  sheet  alnmin  r-  ,P  °r  workln9  conditions.  The 
no,se,  and  poor’v.Ht  U«?on^ I”  ^tu'"  'of0^'^  “a"s  “Mch 
Contribute  to  strained  working  conditions?  «>"* t ruction  which 

during  Deep  Frelei"'* ? '°How^er’  hTone^eSl'  Part'  chan9ed  verV  little 

roomette  part^tlo^  i^s  “f  , "" th  the  '<><*-’  *»<"l  « 

was  much  used  by  al 1 .  h  ?arger  recreation  area,  which 

The  clips  userto^onne^rthe  flwTalelft  C,ean,n9  of  spaces, 

plywood  wearing  surface.  These  recesses  arp09^^^  ^  recessed  ,n  the 
and  debris.  Plywood  plates  were  fabricated e  natural  depositories  for  dirt 

so  that  linoleum  could  be  laid  without  danger  of' Us "bi?"  theSe  recesses 
Linoleum  or  asphalt  tile  as  a  fi™  ,  r  °'  ts  °eln9  punctured. 

Ing,  but  a, so  bnghtens  up  the  L“rdfngV?r'n9  “  f-l"»«es  c,ean- 

caus:'G;rSer?^hn;ryn°':^ad,ra„9re0fLdPr"dl"9  systems  ba¬ 

the  problem  of  grounding  arose,  I  advised  the  ChTf  f!"  th<!  ’"*• 
everything  to  the  sheath  of  the  «.  I  cable  anS  th  E'eCtr  1  cia"  *°  ground 
sheath  to  the  base  of  the  generators. "8  "  d  he"  ground  cable 

South  Pole 

respects.  The'f la? Voof 9| Tof 'paraTOuntbfmthet SU|>er i01"  structure  In  all 

snow  blows  clean  and  no  strain  is  put  on  .hTT^T  ^"“u nd°Tng* Is"' 
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were  “  *«*■  the  Clients  Build- 

whpch  collected  dust  and  debris  and  thr"nl ra“b®c^s  “ere  the  cleat  boles, 
diesel  oil  tracked  in  frnm  unrt ’  plywood  decks  which  soaked  up 

overcome  by  c'erfng th^ecks  \,nZ‘un  ^  “7”  ?,f  f  "=“'* '«*  -re 
ahd  sweeping  vastly  simpler  and  quicker  tt"^^ '  ^  f  T  m|!keS  c,eanin9 
nonabsorbent  to  oil,  it  covers  cracks  whlrh  du^es  flre  hazard  by  being 
adds  cheerful  color  to  the  o^herwU^  a  i  may  ,et  in  co,d  and  it 

linoleum,  no  linoleum  paste  used  s"  i  nce^01"’'11"95:  'ay,"g  the 

on  the  cold  decks  that  „  was  impossible  to  £  £*T 

Hallett 

onlyT5rawiacknwasBduNng9sSto™s  whe^  adeqU3ta  and  keP*  heat  well.  The 

through  small  openings  around  wire  slkT  IT  th  ^  int°  T*  buI,d,n9s 
through  exhaust  fans  Snow  whirh  ’  , ,  ^  *  the  doors  and  panels,  and 

melt  and  leak  through  sl“  Tn  tl' "IX  °"  t°P  °f  r°°f  "°ald 

Wilkes 

shor^fig“nt;hehU^rteak0LeSt'-ely  latiSf*^°r V  bad  several 

s  Iderably  In  high  winds  when  tbe  w^^Jd'doo^we”'^^^'''8'’ 

exteMor^panels  of  t^ad"^’’^'!’!'  iSes^spl  aced  '"Th°me  T  f' 
interior  partitions  were  so  h^Hlv/  i  displaced.  The  pref abr i cated 

Plywood  sheath, „9“v:°tS  ’xl  uSs^Lm^  *  ^  ?"’*  35 

specialized  buildings  were  miss!™  ^a  Some  k  y  pane,s  In 

Jury  rigs,  which  were  unsat  I s factory  Cl  Ips^ended^  ?mp,oyT.nt  of 
winds  because  of  vibration  Somo  /„  e  ?  tended  to  loosen  during  high 

was  particularly  evident  on  th^f  YP  f  W°U,d  be  d«lrable.  This 

one  storm  and  had  to  be  structural  1 /strength  WhHChh!?St  eight  cl lps  dur,n9 
progress  to  prevent  serious  damage/  Strengthened  while  the  storm  was  in 

The  door  latches  were  often  rilffimit  „ 
of  Ice  or  snow  would  prevent  them  from  clos  i ng^Tl/’  35  3  Sman  amount 
the  installation  of  exhaust  fans  directs  over  thl/  f9gravated  bV 
would  melt  snow  and  cause  icing  of  the  doo/  ^  Wh6re  they 

The  constant  presence  of  water  on  the  deck  of  t-ho 
caused  the  plywood  to  become  very  soft  d  e  ul  L  garage  eventual  1 y 
age  to  the  panels.  The  garage  doors were m  '  "  considerable  dam- 

against  the  walls  instead  of  against  the  roof  so  ?n«  a  mil  '* a'pc?”'" 
Traxcavator  could  be  kept  in  the  oaraoe  at  tho  .  and  a  955 

1  at  ion  was  satisfactory  except  that  there  was  Quite  /h*/  Z'S  Jn^ta,_ 
age  around  the  doors.  The  use  of  come  *■  ,q^.,  a  bit  of  snow  leak- 

might  have  reduced  the  leakage  somewhat. ^  °  '9  tWeight  foldin9  doors 
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In  ^rnJyVnXcluls  S  ^  ”e"  °"der  US»='  •»=•* 

AM  doors^i'r?  '  ay°ut.  made  "°  Provisions  for  blowing  and  drifting  snow. 

*!;=«?::  °0"  “rs  •«  r : fa~  &h:;r;!r*et,y  tr;d  or  away  fri  ™ 

durlnq  a  blizzard  for  '  <  ?  ,  f  TSt  case>  the  door  cannot  be  opened 
the  leeward  s  Ida  ^t°f  ,0S,n9  the  roof>  whMe  the  doors  facing 

at  W  lke  bv  M  6  raf>'d,y  covared  by  drifts.  This  problem  was  so?ved 
a  side  exte^s^oi  ?han  hafch  °"  t0p  °f  °ne  tUhne1  a"d  building 

re:;?:n  of  strong1;, :5:.ma,n  tUnnel  t0  0Pen  at  angles  to  the  di-9 


TUNNELS 
Little  America 

snow^ad,'5  rtr‘  coJstruc'ad  °f  2-'"ch  by  '.-Inch  wooden  framing  set  on 
centers  Thl  fra^  consistetl  °<  2-'"=h  by  10-inch  timbers  set  on  2-foot 
elerfH;  rt  ?  f  ”lng  was  covered  with  chicken  wire  and  burlap.  An 

a  one  Ihe  lMUre  W"S  'n!ta"ed  ever''  20  faat-  The  snow  accumulation 
along  the  sides  provided  an  effective  Insulation.  However,  with  the 

leaiTd  rh  w^atber  the  snow  accumulation  on  the  roof  melted  and 

cofted  wmT?c  6  bUr  3P*  lh]S  C8USed  the  deck  °f  the  tunnel  to  become 
thi  Junnlu  creat  ng  a  hazard.  Other  than  the  leaking  conditions 

h.  tu..n_ls  were  very  satisfactory.  The  temperatures  were  at  least  2n 
degrees  warmer  In  the  tunnel  than  outside.  However,  It  Is  bel  eved  a 

\elklZ  ^  90  W°U,d  Suff?Ce  and  the  roof  should  be%heather  to  prevent 
leaking  during  warm  weather.  H  nt 

Port?onsWof°thrh°ni  durJng  *he  w,nter  night,  high  winds  blew  off  small 
portions  of  the  burlap  covering  the  Kiel  Field  tunnel.  This  resulted  In 

the  tunnel  being  completely  filled  with  snow.  This  was  dug  out  by  hand 
mlt  *  use  °f  aV,atk,n  St°reS  the  “°“ld  "«  P'T- 

B^rd 

wpIhIh6  C°,'imns  °f  *he  tunnels  were  constructed  from  three  oil  drums 

were  setTfeeran  i"""’"9  3  '  °” 1 /2  feet  h  1  9h  *  These  columns 

were  set  8  feet  apart,  center-to-center .  For  long  spans,  1-1/2  and  2-inch 

pipe  were  used;  for  short  spans,  ,-inch  pipe  and  3Vinch  rod  were  used 

Where  the  pipe  or  rod  rested  on  a  column  or  another  pipe  or  rod  the 

connection  was  we  ded.  Two  by  fours  and  scrap  lumbe^/spaced  about  2-1/2 

the  buMd  W6re  3,50  U!8d  f°r  framin9‘  T°  save  -terial^  the  fronts  of 
the  buildings  were  used  as  one  side  of  the  tunnel.  Chicken  wire  was 
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secured  over  this  frame.  Parachutes,  recovered  from  airdrops,  were  laved 
over  the  wire  and  anchored.  Drifting  snow  caused  the  tunnel  roof  to  col¬ 
lapse  In  several  places.  Reinforcement,  usually  empty  fuel  drums,  con¬ 
tained  the  loads  until  the  weight  of  snow  stabilized. 

South  Pole 


The  tunnel  design  was  changed  from  the  original  plan  to  conserve 
lumber  and  provided  over  10,000  square  feet  of  tunnel,  most  of  which  was 
10  feet  high.  By  fastening  all  tunnel  roofs  on  one  side  to  adjacent 
buildings,  over  400  feet  of  tunnel  wall  was  eliminated.  By  making  tun¬ 
nels  at  least  8  feet  wide,  additional  savings  were  made.  The  original 
plans  called  for  8750  square  feet  of  tunnel  and  1440  linear  feet  of  wall. 
The  resulting  tunnels  had  10,060  square  feet  of  tunnel  and  1008  linear 
feet  of  wal 1 . 

The  2-Inch  by  4-Inch  stud  wall  sections  were  prefabricated  on  the 
ground  and  raised  Into  position  on  2- Inch  by  10- Inch  by  16- Inch  pads. 
Chicken  wire  and  burlap  were  stapled  to  the  frame.  The  burlap  proved  to 
be  quite  Impervious  to  blowing  snow  and  wind,  and  reduced  the  constant 
digging  out  of  material  stored  within  the  tunnels.  The  fuel  demands  for 
heating  buildings  were  reduced  considerably  by  the  Installation  of  the 
tunnels. 

Recommendations 

1.  That  all  tunnel  walls  and  roofs  have  studs/joists  on  2-foot  cen¬ 
ters.  Greater  spacing  will  not  provide  adequate  strength. 

2.  That  all  tunnel  roofs  and  walls.  Including  leeward  walls,  be 

covered  with  one  layer  of  chicken  wire.  All  windward  walls  and  all  roofs 
should  be  covered  with  one  or  two  layers  of  burlap  and  one  layer  of  para¬ 
chute  cloth.  Leeward  walls  do  not  require  parachute  covering.  The  two 
layers  of  burlap  are  needed  for  Insulation.  The  layer  of  parachute  cloth 
provides  wind  protection  and  prevents  snow  from  sifting  through  the  bur¬ 
lap;  If  adequately  battened  down.  It  will  prevent  the  burlap  from  blowlnq 
loose.  3 

W 1 1 kes 


The  major  buildings  were  connected  by  elevated  wooden  tunnels.  Such 
tunnels  are  an  absolute  necessity  and  must  be  completely  wlndproof.  The 
tunnels  were  erected  of  2-Inch  lumber  framing  and  1-Inch  sheathing,  cov¬ 
ered  with  tarpaulins  to  keep  out  blowing  snow.  This  type  of  structure 
was  very  satisfactory  and  was  quickly  and  easily  constructed.  It  was  the 
general  opinion  at  the  station  that  the  chicken  wire  and  burlap  type  of 
tunnel  and  storage  sheds  could  not  have  withstood  the  winter. 
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QUONSET  HUTS 

Quonset  huts  were  erected  only  at  McMurdo  and  were  considered  unsat¬ 
isfactory  for  antarctic  use.  No  amount  of  cau 1 k I ng  wl 1 1  keep  blowing 
snow  from  entering  this  structure  as  presently  designed.  Most  of  the 
snow  Is  caught  In  the  Insulation.  As  soon  as  the  sun  hits  the  building, 
the  snowmelts  and  the  roof  drips  continuously. 

Quonset-type  construction.  In  subzero  temperatures,  completely  tests 
the  patience  and  skill  of  every  workman.  Big  mittens  cannot  be  used  and 
frequently  bare  hands  are  required  to  cope  with  the  small  nuts  and  nails 
utilized  In  such  construction.  Numerous  cases  of  frostbite  were  the  re¬ 
sult.  The  240  man-hours  required  to  erect  a  Quonset  far  exceeds  the  150 
man-hours  required  to  erect  a  Clements  Building.  After  the  Quonset  Is 
erected.  It  Is  difficult,  by  comparison,  to  heat  and  maintain. 

One-Inch  banding  material,  spaced  at  8-foot  Intervals,  fastened  to 
the  outside  sills  and  extending  over  the  top  of  the  roof,  prevented  the 
loss  of  the  corrugated  sheets  In  the  high  winds  experienced.  MA11  Quon- 
sets  were  resealed  with  mastic  and  repairs  were  made  to  sagging  Interior 
roof  panels  due  to  heavy  snow  Infiltration."20 

"Since  the  Quonsets  were  to  be  utilized  as  quarters  for  summer  months 
only  or  for  storage  the  rest  of  the  year,  and  because  the  snow  load  was 
thought  to  be  light,  regular  rib  spacing  rather  than  2-foot  spacing  was 
used.  Also,  the  huts  were  Insulated  In  the  usual  manner,  rather  than 
expending  the  extra  man-hours  required  to  put  the  Insulation  In  as  de¬ 
signed.  The  main  heat  loss  In  the  buildings  was  at  the  doors.  Vestibules 
were  added  to  reduce  the  loss.  The  use  of  electric  Impact  wrenches  and 
hex-head  screws  helped  to  speed  the  erection.  The  use  of  standard  band¬ 
ing  material  for  tying  down  corrugated  metal  sheeting  speeded  sheet  tie¬ 
down.  Extra  screws  and  cable  tiedowns  were  added  to  prevent  wind  damage. "5 

The  Quonset  Is  only  minimally  acceptable  as  a  summer  or  transient 
building  under  the  circumstances  found  at  McMurdo.  Even  then  one  must 
accept  the  leaking  roof.  Perhaps  once  a  Quonset  Is  burled  with  snow  It 
would  become  more  suitable  for  year-round  use,  but  It  Is  doubtful  If  any 
building  at  McMurdo  will  ever  be  burled. 


MISCELLANEOUS  BUILDINGS 
Jamesways 

Jamesway  huts  were  utilized  at  most  of  the  IGY  stations.  They  are 
rapidly  erected  and  are  strong  and  tight.  The  Jamesways  are  easy  to 
transport,  as  no  piece  Is  longer  than  8  feet.  They  can  also  be  airdropped. 
The  Jamesway  has  the  advantage  over  other  temporary  buildings  In  that  It 
may  be  built  In  Increments  of  4  feet  to  any  desired  length. 
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A;nL!tt,e  lt  was  found  that  the  Jamesways  were  not  able  to 

bejan  cr"kt^rS1he Mr  Mb  ^"22ard  the  Mbs  and  puMs 

p»?n~.  -Mm  thLr:ss  to,crr  ^ 

snow  was  applied  to  the  outside  of  the  building  *the  purlins  ^  °f,.the 

an^rh  THe  InWa[d  f°rCe  WaS  t ransferred  through" the  purlin  to^rcHc 
and  thence  to  the  rivet  holding  the  clip  to  the  rib  P 

s'rrt  *"~'**-  to'a'very  LnaT^beaMng 

the  axis  If  L  u  Ihfu  "  6Very  Case  cracked  longitudinally  along 

of  connection  be  fabr  .cated'for'^tacMn^  thTp'uM  tn^fthe'M  bs"^  ^ 

rM.rrudMrJuUng?  r,t  '*  U“d 

At  the  South  Pole,  a  Jamesway  was  used  In  the  permanent  camn  rv 

^^ir,iTir,jrbrt,?h9ertriHrr^,scrifd^,y 

frame  as  well  as  layed  on  the  deck  and  covered  wUhMw  caLas  Tf" 

Th?V°a  stapled  or  nailed  down  over  the  felt  as  tightW  as  possible. 

This  decking  was  durable  and  warm. 

f^WMIT  StatI°n  rePorted  that  The  Jamesway  huts  were  in  general  satls- 
factory  but  were  very  d  If  fi  cul  t  to  seal  against  snow  leakagl.  El  sworth 

e^s  ?he  nanmeh  f/^at,a  'ar9er  f'aSh  pa"  be  Used  u"d<-  the  space  heat- 
the‘f  Tf  /  £  sho“,d  be  a<“ge  enough  to  contain  any  fuel  leaking  out  of 
the  fuel  tank,  and  thus  prevent  the  decking  from  becoming  oil-soaked. 

At we  1 1  Huts 


Th  AtWeH  <She,terweM)  huts  are  classified  as  temporary  buildings 

A^wenrtakesCae?ittf  Y  ^  ^  ereCted>  are  stron9  and  Jght.  The 
*  ,ta  eS  3  1'ttle  more  time  to  erect  than  the  Jamesway,  but  once 

erected,  is  more  weathert  Ight .  The  Atwell  has  the  advantage  over  the 

amesway  of  lower  cost,  and  of  lower  weight  and  cube  per  equivalent  size. 

Aurora  Alrglow  Towers 


In  erecting  aluminum  structures 
subzero  weather,  extreme  caution  is 
and  nuts,  as  the  threads  become  very 


such  as  the  Aurora  Alrglow  Tower 
necessary  in  tightening  turnbuckl 
brittle  and  strip  quite  easily. 


i  n 

es 


Geodesic  Domes 


Two  42- foot  geodesic  domes  were  furnished  Ellsworth  for 
ment-storage  buildings.  As  MCB  ONE  was  unable  to  complete 
the  domes  prior  to  evacuation,  full  evaluation  could  not  be 


use  as  equlp- 
erection  of 
made,  but  it 
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appeared  that  they  afford  a  practical  solution  to  the  equ ipment-storaqe  ® 

problem  In  Antarctica.  The  8-foot-high  by  12-foot-wlde  doorway  in  the 
domes  was  large  enough  for  weasels  to  drive  through.  By  compacting  the 
snow  In  the  doorway,  04  tractors  could  be  stored  Inside  the  domes. 

T-5  Buildings 

Experimental  T-5  buildings  were  erected  at  McMurdo  and  Little  America. 

They  are  basically  the  same  as  the  Clements  building,  with  the  following 
exceptions:  The  panels  are  thinner,  with  a  resultant  lessening  of  weight; 
the  roof  Is  a  gable  type;  the  joints  between  roof  panels  are  covered  with 
a  weather  sealer  to  provide  a  watertight  joint;  the  roof  trusses  are  of 
wood.  After  one  year's  occupancy,  the  T-5  Is  thought  to  be  far  superior 
to  the  Clements.  Individual  parts  are  tighter,  easier  to  handle,  and 
fit  together  In  a  much  more  satisfactory  manner.  There  was  no  evidence 
of  leakage,  and  the  thinner  panels  did  not  appreciably  affect  the  Insu¬ 
lating  properties  of  the  structure. 


€ 
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Section  IX 


UTILITY  SYSTEMS 


HEATING  AND  VENTILATING 
McMurdo 


The  predominant  heating  unit  was  the  diesel  Preway  space  heater,  of  which 
one  or  two  were  found  in  all  buildings.  They  operated  by  gravity  flow  to  a  float 
type  carburator  which  controlled  the  flow  of  oil  to  rhe  fire  pot.  Fans  were  usually 
mounted  directly  above  or  close  to  these  stoves  to  circulate  the  warm  air.  The  major 
problem  encountered  during  Deep  Freeze  I  and  II  with  these  stoves  was  the  stacks. 

When  there  were  high  winds,  back  drafts  were  common.  This  would  cause  blow-backs 
and  fill  the  building  with  smoke  and  fumes.  To  counteract  these  drafts,  a  different 
type  of  stacks  and  stack  caps  were  tried.  A  6-inch  stack  was  installed  from  the  stove 
up  through  and  above  the  roof.  On  some  buildings  an  8-inch  stack  was  slipped  over 
the  6-inch  stack.  This  worked  on  some  buildings,  but  not  on  all.  A  round  cap  with 
a  conical  center  piece  was  tried  but  these  caps  usually  filled  with  ice  or  blowing  snow. 
On  some  of  the  other  buildings,  j  6-inch  tee  for  a  cap  was  used  with  the  solid  side 
of  the  tee  set  to  face  the  direction  from  which  the  strongest  winds  came.  Again  this 
worked  on  some  buildings,  but  not  all.  The  efficiency  of  a  stack  seemed  to  depend 
upon  the  protection  given  by  other  buildings  and  the  direction  of  the  winds.  The 
best  stack  for  each  stove  was  determined  by  trial  and  error. 

Another  type  heater  was  the  Jet  heat  automatic  oil  fired  warm  air  furnace. 

These  heaters  were  good  except  when  maintenance  was  required.  They  contained 
many  parts  which  had  to  be  disassembled  before  reaching  the  trouble.  If  the  heater 
was  turned  off  and  the  solenoid  valve  allowed  to  become  cold,  the  valve  would  not 
operate  properly.  This  caused  a  lot  of  trouble  in  starting  the  units.  However,  once 
running,  these  heaters  required  very  little  maintenance  and  performed  well. 
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Little  America 


- ,’^p^^rtrin. stjs  Ozzz  'sr 

f^s  Sh:^rred 

P  >  e  cold  air  from  the  outside  rushing  down  the  stack  acted  n«  ~  j_  • 

Sj£SSSS=SsS£: ~F 

and  aW  the  overhead.  This  eliminated  formation  of  frost  on  the  pipe  interior 

which  h^/T  ^  rU?j  fhr°U9,h  °  Sld®  panei'  ,ce  accumulated  at  The  outer  elbow 
which  had  to  be  removed  periodically.  "Flame  out  caused  by  constant  hlah  lT 
meant  constant  vigilance  of  heaters.  « ™  7  COnSfanf  hI9h  w,nds 

Kiel  Field,  Little  America 

whirh  EaCH  bu'ldi,nf  K'el  FIeld  was  equipped  with  two  diesel  fuel  space  heaters 
which  were  completely  adequate  for  the  heating  requirements.  The  integral  fuel 

nks  for  the  heaters  were  bypassed,  and  fuel  was  supplied  directly  from  drums  of 

“w  ^"^"9.  The  4  door  leading  ro  Thfc“t°ol 

er  was  left  open  allowing  some  heat  to  circulate  into  the  tower. 

Byrd 


Jet  heaters  were  used  to  heat  the  buildings  at  Byrd  Station.  The  fuel  supply 
consisted  of  one  60-gallon  tank  located  Inside  the  building  and  elevated  some^ 

rel^t  f°r  ?raVu7Lfeed|  The,he^  WQS  disfribufed  through  ducts  and  emerged  from 

the  s S  aChd-WtrOU9fh°Uf  -He  buildings>  Exhausf  fans  "ere  mounted  In  each  of 
the  sleeping  buildings  to  assist  ventilation. 

South  Pole 


The  Jet  heaters  were  damaged  extensively  during  air  drop.  Spare  heaters 
were  ordered  from  CONUS  but  had  not  arrived  prior  to  departure  of  the  construction 
force.  Spare  Preway  heaters  were  procured  from  McMurdo.  Maintenance  of  the 
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Jet  heaters  was  greatly  handicapped  by  lack  of  test  equipment  and  the  fact  that  the 
UT  had  had  no  previous  training  or  experience  with  the  heaters.  The  Jet  heaters 
were  more  economical  in  fuel  usage,  burning  about  5  gallons  per  day  to  heat  a 
20-foot  by  48-foot  deep  freeze  building  as  compared  with  8  to  10  gallons  per  day 
for  the  Preway  space  heaters.  Frequent  attempts  to  start  a  cold-reluctant  Jet 
heater  should  be  avoided  since  each  press  of  the  starting  button  introduces  fuel  into 
the  burning  chamber,  and  the  final  successful  ignition  may  blow  the  end  of  the 
heater  off. 

Preway  space  heaters  were  used  extensively  during  Deep  Freeze  II  and  performed 
very  well.  ILG  fans  were  installed  over  each  stove  to  circulate  the  warm  air. 
Maintenance  problems  were  minor  and  easily  solved.  For  reliable  heating  the  Preway 
space  heater  is  considered  far  and  away  the  best  stove  provided.  These  heaters  have 
5-gallon  fuel  tanks  fastened  to  the  back.  The  Jet  heaters  were  served  by  60-gallon 
storage  tanks  mounted  on  legs  to  allow  gravity  feed. 

To  prevent  back-draft  the  stacks  were  left  vertical  with  no  elbows  whatever. 

To  prevent  icing  a  very  short  narrow-diameter  pipe  was  used.  A  narrow,  heavy 
gauge  pipe  tends  to  store  enough  heat  so  that  ice  will  not  form  even  in  the  coldest 
weather.  A  shield  was  fabricated  to  surround  the  pipes  from  the  stoves  to  head  level 
to  protect  personnel  from  contact  with  hot  stove  pipes. 

The  observatory  was  heated  by  a  tent  stove,  and  warm  air  was  blown  by  a  fan 
into  the  adjacent  inflation  shelter.  This  system  proved  highly  successful  so  long  as 
the  stove  was  able  to  draw  air  directly  from  the  tunnel  system.  Otherwise,  the 
exhausting  fan  created  an  air  deficiency  causing  the  stove  to  rapidly  clog  with  soot. 

The  air  supply  for  the  Clements  buildings  was  considered  in  some  detail  with 
several  recommendations  for  drilling  air  vents  in  the  decks  near  the  heaters.  However, 
none  were  drilled,  and  there  is  no  forced  ventilation  to  these  buildings  except  in 
the  galley.  There,  a  vent  was  cut  close  to  /he  deck  by  the  stove,  and  an  exhaust 
fan  was  installed  above  the  stove.  In  the  garage  it  was  necessary  to  keep  the  main 
doors  open  a  crack  to  cool  off  the  inferno.  In  the  other  buildings  the  air  seemed  to 
change  rapidly  through  leakage,  and  there  were  no  complaints  about  stale  air.  In 
the  Jamesway  barracks  the  circulation  of  air  was  poor,  and  it  was  occasionally 
necessary  to  open  both  doors  and  let  the  fresh  air  in.  The  ILG  jet  fans  mounted 
over  the  Preway  stoves  would  cover  local  areas  well  even  on  low  speed,  but  the 
remote  corners  of  all  the  buildings  suffered  from  a  certain  amount  of  stagnation. 
Ventilation  in  the  tunnels  was  a  problem  when  the  station  was  well  drifted  over. 

What  fresh  air  reached  the  tunnel  system  entered  through  the  burlap  roofing  and 
through  several  small  entrances  dug  in  the  snow  banks  on  the  grid  south  side  of  the 
base. 
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Hal  left- 


Jet  heaters  provided  the  heat  In  all  the  main  buildings  except  the  galley  and 
the  recreation  room.  Though  they  operate  satisfactorily,  the  Jet  heaters  require 
more  attention  and  maintenance  than  Is  feasible  for  this  type  of  station.  Considerable 

sTpplyesys°emnCOUnfered  ^  *lt>GMcal  sysfem'  the  solenoid  on  the  oil 

Preway  space  heaters  were  used  In  the  recreation  room  and  gave  excellent 
performance.  They  were  considered  by  the  station  personnel  as  the  most  adaptable 
type  of  heater  for  the  base.  The  only  consideration  required  In  Installation  of  these 

heaters  was  the  location  of  the  exhaust  stack  In  relation  to  the  prevailing  surface 
wind. 


All  fans  provided  this  station  were  considered  suitable.  In  installation  of 

these  fans,  particularly  exhaust  type,  the  prevailing  surface  wind  direction  should 
be  considered. 

Wilkes 


The  Crane  Jet  Heat  furnaces  used  in  most  of  the  buildings  worked  very  well, 
keeping  the  buildings  quite  comfortable.  Some  difficulty  was  encountered  with  the 
controls  but  this  could  usually  be  corrected  by  replacing  the  control  unit.  Some 
raining  on  this  unit  would  have  been  an  advantage  in  caring  for  them.  Obiectlonabl 
fumes  were  produced  by  these  heaters  when  first  Installed  but  did  not  persist.  The 
portable  vapor  heaters  were  too  cumbersome  for  Interior  use  and  were  not  needed 
elsewhere.  The  small  pumps  Installed  on  these  heaters  were  put  to  a  variety  of  uses. 


e 


The  Preway  space  heaters  were  simple  In  operation  and  usually  worked  well, 
but  they  had  a  dangerous  tendency  to  reverse  draft  In  high  winds,  shooting  smoke 
and  flame  into  the  buildings.  For  this  reason  they  were  replaced  with  Jet  heaters 
when  units  were  available.  The  heat  from  the  generators  served  to  heat  the  power¬ 
house  and  for  most  of  the  year,  the  garage. 


The  Clements  huts  were  very  comfortable.  Constantly  running  exhaust  fans, 
with  occasional  flushing  by  Intake  blower  fans,  kept  the  air  fresh.  Temperature 
stratificaticn  In  the  buildings  did  not  become  a  noticeable  problem,  probably  because 
of  relatively  low  Inside  temperatures  and  relatively  high  outside  temperatures  as 
compared  with  other  bases.  The  maintenance  of  Inside  temperatures  at  +65  F  or 
below  is  very  strongly  recommended.  Dryness  of  the  air  was  not  a  serious  problem 
due  partly  to  the  relatively  warm,  moist  air  found  near  open  sea  water,  partly  to 
the  vapor  barrier  built  Into  the  huts,  and  partly  to  the  below  +65  F  Inside  temperature. 
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Ellsworth 


Heating  of  most  buildings  at  the  station  was  done  by  Jet  heaters.  These 
produced  a  very  satisfactory  amount  of  heat  even  on  the  coldest  days.  They  required 
little  repair  and  were  economical  on  fuel.  The  space  heaters  were  less  useful. 

They  could  only  be  used  adequately  in  buildings  that  did  not  have  partitions  in  them. 
They  burned  more  fuel  than  the  Jet  heaters  to  produce  an  equivalent  amount  of  heat 
and  required  more  repairs.  Both  types  of  heaters  reduced  the  amount  of  water  vapor 
in  the  air  and  caused  nasal  dryness.  If  the  station  is  kept  in  operation  an  attempt 
should  be  made  to  install  and  use  the  humidifier  that  came  with  both  types  of  heaters. 
Ventilation  of  buildings  using  intake  and  exhaust  fans  worked  satisfactorily  when 
the  outside  opening  was  either  in  the  tunnels  or  outdoors. 

Several  accidents  occurred  during  the  refueling  of  heating  units.  Fuel  oil 
splashing  in  eyes  and  barrels  of  fuel  rolling  onto  persons  moving  them  were  always 
a  potential  danger.  It  would  be  time-saving  and  less  dangerous  if  fuel  lines  were 
run  from  the  fuel  supply  to  the  fuel  tank  in  each  building. 

Recommendations 

1.  That  flash  pans  large  enough  to  extend  under  fuel  tanks  of  space  heaters 
in  the  Jamesway  huts  be  provided. 

2.  That  a  spare  fuel  line  solenoid  valve  be  packed  with  each  Jet  heater. 


POWER  GENERATION  AND  DISTRIBUTION 
McMurdo 


Generation 

Three  lOOkw  Caterpillar  (D-342  diesel  engine)  generator  sets  were  installed 
at  McMurdo  in  Deep  Freeze  I.  Originally  two  generators  were  installed  in  the 
powerhouse  and  wired  to  permit  paralleled  operation  if  desired.  The  third  generator 
was  installed  in  the  galley  to  provide  emergency  operation  in  the  event  of  failure 
at  the  powerhouse.  They  are  3-phase,  110-  to  208-volt  units  with  apparent  power 
output  of  each  leg  not  to  exceed  346  amps.  The  primary  difficulty  experienced  was 
that  of  paralleling  the  units.  However,  the  problem  was  never  completely  solved 
as  the  governors  were  unreliable  permitting  wide  variations  in  frequencies.  The 
generators  are  all  connected  to  a  control  bus  bar  system  from  which  seven  external 
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circuits  ore  run.  Under  load,  there  is  little  difficulty  in  paralleling  the  generators 
once  a  few  precautionary  measures  are  taken  by  the  operators.  Each  generator  will 
consume  about  4.25  to  5.  20  gallons  of  diesel  fuel  each  hour  and  about  0. 15  to 
0.20  quarts  of  lube  oil  each  hour  under  loads  varying  between  250  and  600  amps 
total.  During  very  small  loads,  diesel  fuel  consumption  falls  to  3.0  to  3.6  gallons 
per  hour  and  lube  oil  consumption  appears  to  rise  somewhat. 

There  was  no  set  pattern  for  power  demand.  The  curve  (for  power  consumption) 
shows  a  drop  during  nonworking  hours  when  working  on  a  single  shift  basis.  However, 
when  working  on  a  two  shift  basis,  the  curve  has  no  definite  pattern.  The  demand 
normally  varied  from  250  to  over  600  amps.  Therefore,  only  one  generator  had  to 
be  on  the  line  at  any  one  time.  During  the  summer  months,  with  24-hour  air  and 
construction  operations,  the  load  varied  between  400  and  750  amps. 

Certain  pieces  of  electrical  gear  at  McMurdo  were  sensitive  to  voltage  changes 
(i.e.  aerological  radar  and  communications  equipment),  and  others  demand  a  great 
deal  of  current  (i.e.,  the  400-cycle  motor  generator).  Communications  and  aero¬ 
logy  were  normally  notified  whenever  a  change  in  voltage  might  occur,  as  when 
generators  were  being  switched  for  maintenance  or  when  a  heavy  load  was  being 
added  to  the  line.  These  departments  could  then  guard  against  overload  or  a  drop 
in  voltage.  Transformers  and  compensating  devices  were  ordered  for  Deep  Freeze  II 
to  alleviate  voltage  drops  when  heavy  loads  are  thrown  on  the  line. 

Even  in  the  summer  when  the  load  was  heaviest  with  an  average  maximum 
daily  power  demand  of  92  kva,  operation  of  one  generator  at  a  time  was  permitted. 
The  two  generators  were  alternated  on  a  weekly  basis.  Only  one  generator  failure 
was  experienced  during  the  summer  when  a  generator  fan  showed  evidence  of  dis¬ 
integration,  apparently  from  fatigue.  The  diesel  engine  on  one  generator  was  in 
need  of  overhaul  in  late  January  1957  after  approximately  4000  hours  service.  A 
new  load  of  about  30  kva  was  to  be  added  upon  completion  of  the  new  communications 
setup.  This  would  necessitate  operation  of  two  generators  constantly,  as  the  total 
demand  would  be  in  excess  of  120  kva.  For  this  reason  steps  were  taken  in  January 
to  relocate  the  third  generator  to  the  powerhouse. 

While  it  was  theoretically  possible  to  operate  the  generators  in  parallel,  in 
practice  it  was  a  hazardous  undertaking.  This  appeared  to  be  the  result  of  complete 
unreliability  of  the  governors  after  a  few  months  of  service.  The  resultant  frequency 
variation  had  to  be  closely  watched.  Any  attempt  to  operate  the  generators  in 
parallel  could  well  result  in  complete  loss  of  one  or  both  machines.  For  this  reason, 
the  generator  connections  were  modified  to  permit  independent  operation  of  genera¬ 
tors  under  all  load  conditions.  With  this  system  no  generator  was  loaded  beyond  its 
lOOkw  capacity.  The  system  was  being  installed  when  Detachment  One  departed 
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Antarctica.  Since  sufficient  group-operated  switches  were  not  available/  individual 
switches  were  placed  everywhere  except  at  the  generators.  This  should  be  rectified 
by  provision  of  six  air-break/  group-operated  switches. 

The  governor  variation  appeared  to  be  a  chronic  fault  with  all  of  this  type 
generators.  Even  operated  independently/  this  was  a  source  of  constant  worry. 

Radio  communications  and  aerological  operations  require  a  reliable  voltage  and 
frequency.  Consequently  a  constant  qualified  watch  on  the  generators  was  neces- 
sary  to  make  adjustments.  All  efforts  to  permanently  correct  the  variation  were 
unsuccessful. 

Two  generators  were  hooked  to  the  transmitter  building  bus/  through  a  series 
of  switches,  during  Deep  Freeze  11.  By  this  arrangement/  one  generator  could 
carry  the  load  of  the  base,  and  another  generator  the  load  of  the  transmitter  build¬ 
ing.  However,  this  feature  was  never  employed  as  the  load  of  the  base  and 
transmitter  never  exceeded  the  limits  of  one  generator.  Each  generator  ran  continu¬ 
ously  for  a  two-week  period.  Overheating  of  the  engines  caused  by  the  powerhouse 
watch  failing  to  allow  adequate  ventilation  caused  most  power  failures,  for  the 
engines  shut  off  automatically  when  overheated.  The  only  trouble  encountered  with 
the  lOOkw  units  was  ice  forming  on  the  slip  rings  and  brushes  during  blowing  snow 
conditions  causing  a  disruption  in  power.  Heat  from  a  Herman-Ne  Ison  heater 
directed  on  the  brushes  easily  restored  power. 

The  30kw  Caterpillar  (D-315  Engine)  Generator  sets  are  single  phase  110/208 
generators.  As  such,  they  could  not  be  used  in  conjunction  with  the  base  electrical 
system.  All  three  were  thus  scheduled  for  the  South  Pole  Station.  However,  one 
was  used  at  the  runway  for  GCA  tower  and  line  operations  power  supply.  This  unit 
was  not  entirely  satisfactory  for  GCA  work  as  the  governor  permitted  undesirable 
and  critical  variations  In  frequencies.  Another  trouble  experienced  with  this  gen¬ 
erator  was  blowing  snow  getting  into  the  generator  and  causing  the  brushes  to  stick. 
This  was  overcome  by  covering  the  entire  unit  with  a  canvas  cover.  The  30kw 
generator  consumed  approximately  22  gallons  of  diesel  fuel  each  day  at  low  load. 

Quite  a  bit  of  trouble  was  encountered  with  the  Hobart  lOkw  generator  sets. 
These  units  are  gasolene-driven,  generating  at  220V,  60  cycles,  3  phase.  The 
engine  failing  to  hold  the  load  caused  most  of  the  trouble,  due  mostly  to  spark  plugs 
which  had  to  be  changed  about  every  60  hours.  Fuel  pump  trouble  was  overcome 
by  installing  electric  fuel  pumps.  Snow  and  ice  on  the  slip  rings  and  brushes  was 
also  a  problem.  Fuel  leaked  into  the  crank  case  of  one  unit  and  the  engine  froze. 
This  trouble  was  never  overcome.  Two  units  were  located  at  the  control  tower, 
and  two  were  installed  in  the  transmitter  building  as  an  emergency  power  supply. 
Because  of  the  unreliability  of  the  lOkw  units,  their  use  was  discontinued  early  in 
October  1957  and  battery  power  substituted  until  30kw  three-phase  generators  were 
installed  In  late  October  and  mid-November,  respectively. 
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Distribution 


Originally  there  were  seven  primary  circuits  at  McMurdo: 

Circuit  No.  1  -  Powerplant,  URN-5  homer,  and  five  Jamesways 
(Bldgs  38-42) 

Circuit  No.  2  -  Buildings  15-24 

Cltcult  No.  3  -  Garage,  parachute  loft  and  aircraft  fuselage 

Circuit  No.  4  -  Mess  hall,  storage  Quonsets,  reefers 

Circuit  No.  5  -  Aerology,  quarters,  administration  and  sick  bay, 

library  and  offices,  latrines,  dog  kennels  and  Inflation 
shelter  (16  bldgs) 

Circuit  No.  6  -  Communications  (34) 

Circuit  No.  7  -  All  aircraft  support  buildings  (36,  43-48),  and  chapel 

During  Deep  Freeze  II,  circuit  no.  8  was  added  and  the  connected  load 
partially  redistributed  between  the  original  seven  circuits.  The  revised  circuitry 
was  as  fol  lows: 

Circuit  No.  1  -  Powerplant,  homer  beacon,  and  six  Jamesways 
Circuit  No.  2  -  Buildings  15-22,  35,  and  recreation  hall 
Circuit  No.  3  -  Garage  (new),  parachute  loft,  reefers 
Circuit  No.  4-  Mess  hall,  buildings  13,  14,  Jamesway  building  9 
Circuit  No.  5-  Building  1,  Atwell  huts  nos.  2-7,  aerology 
Circuit  No.  6  -  Communications,  three  cables 
Circuit  No.  7  -  All  aviation  buildings,  three  cables 
Circuit  No.  8  -  New  transmitter  building 
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Mineral  insulated  direct-burial  type  cable  was  used  for  all  main  power  lines. 
Since  each  circuit  was  laid  out  after  the  permafrost  had  risen  almost  to  the  surface 
of  the  ground,  complete  burial  was  not  practical.  The  lines  were  laid  on  the  surface 
except  at  intersections  with  roadways  where  they  were  run  through  buried  hose  or 
conduit.  There  were  over  75  splices  in  the  circuits.  Much  work  is  anticipated  in 
r6splicing  and  burial  by  Deep  Freeze  II  forces.  Proper  splice  boxes  were  not  avail¬ 
able  to  Deep  Freeze  I  forces.  The  value  of  the  Ml  cable  for  long  runs  is  questionable. 
It  is  believed  that  overhead  wiring  would  have  been  more  satisfactory  fcr  this  base 
if  the  interference  with  radio  transmissions  could  be  eliminated.  In  spite  of  efforts 
to  prevent  it,  there  were  many  instances  of  cutting  the  power  lines  creating  a 
hazard  to  personnel  in  addition  to  a  lot  of  work  in  splicing. 

Electrical  distribution  during  the  summer  of  1956-57  was  a  severe  problem, 
one  which  might  have  easily  reached  dangerous  proportions.  This  was  almost 
entirely  due  to  the  absolute  unsuitability  of  mineral-insulated  cable  for  this  specific 
locality.  Doubtless  this  conductor  would  be  satisfactory  if  the  entire  system  were 
enclosed.  However,  the  McMurdo  base  does  not  have  tunnels,  and  long  runs  out¬ 
side  were  necessary.  Troubles  with  this  cable  can  be  catergorized  as  short  lengths 
and  splices.  At  the  size  necessary  (numbers  6  and  8)  the  maximum  length  available 
is  160  feet,  1  his  necessitated  numerous  splices,  most  of  which  were  exposed  to  the 
weather.  The  splices  recommended  are  extremely  time-consuming  and  difficult  to 
make,  particularly  in  cold  outside  air.  None  of  the  splices  proved  to  be  waterproof. 

Problems  with  this  system  were  further  aggravated  by  the  lack  of  proper  burial. 
Because  of  the  late  unloading  of  ships  (in  1955-56),  it  was  impossible  to  Install  the 
system  until  the  frost  level  neared  the  surface.  Therefore,  heavy  equipment  operat¬ 
ing  In  the  area  was  a  constant  hazard  to  electric  lines.  But  the  real  trouble  developed 
with  the  coming  of  the  spring  thaw.  Water  penetrated  the  splices,  causing  shorts. 
Outages  were  a  daily  occurrence.  Electricians  were  constantly  battling  to  maintain 
essential  services.  It  was  necessary  to  dig  up  every  splice  and  put  them  above 
ground  to  defeat  the  menace  of  water.  The  system  Is  now  exposed  and  totally  un¬ 
satisfactory;  all  heavy  equipment  has  to  be  restricted  from  operation  within  most  of 
the  camp. 

"The  powerhouse  is  located  some  distance  away  from  the  main  camp  area. 

This  necessitated  a  great  deal  or  splices  in  the  MJ  cable.  Splices  were  made  in  the 
cold  in  fabricated  wind  breaks.  Inevitably,  however,  splices  would  not  ring  out 
due  to  dampness,  etc.  One  solution  used  was  to  use  all  four  conductors  in  the 
Ml  cable  for  a  single  phase.  The  outside  copper  protective  sheath  was  used  as  the 
ground.  This  simplified  the  splices  and  eliminated  the  chance  of  shortages  due  to 
vehicles  damaging  the  cable.  This,  in  effect,  was  using  the  expensive  Ml  cable 
as  one  would  use  any  direct  burial  cable.  The  Ml  cable  should  be  eliminated  and 
standard  burial  cable  should  be  substituted. 
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Because  the  new  Deep  Freeze  II  transmitter  building  was  located  about  a 
half  mile  from  the  main  camP/  it  was  necessary  to  supply  it  with  external  power. 

The  power  line  was  placed  on  20-foot  wooden  poles  previously  used  as  fenders  by 
Deep  Freeze  cargo  ships.  The  poles  were  spaced  50  feet  apart  and  sunk  about 
2feet  in  the  permafrost  or  ice  and  guyed.  Each  pole  had  a  single  cross  arm  with 
the  power  line  on  one  side  of  the  cross  arm  and  the  keying  line  on  the  other  side 
to  balance  the  pole.  The  power  line  was  unsupported.  The  wire  provided  for  the 
volt  power  line  was  a  3-conductor  jute-lnsulated  type  designed  for  use  fn 
underground  ducts.  The  constant  high  winds  caused  vibration  of  the  wire  and  poles 
which  shredded  insulation  and  broke  conductors. 

In  May  1957,  a  blizzard  with  a  gust  of  83  knots  blew  down  one  pole  and 
800  feet  of  power  line,  in  June  another  blizzard  blew  down  two  poles,  parted 
the  power  line  in  several  places,  and  blew  it  off  seven  poles.  Two  lOkw  generators 
were  moved  to  the  transmitter  building  for  emergency  power  while  repairs  were  made. 

For  a  while  it  was  undecided  as  to  how  to  repair  the  broken  power  line. 

Various  schemes  were  put  forth,  such  as  replacing  it  with  three  strands  of  no.  6 
copperweld,  thus  providing  a  bare  power  line.  However,  it  was  considered  too 
dangerous  to  have  a  power  line  of  this  type  exposed  to  personnel.  It  was  finally 
decided  to  remove  the  power  line  from  the  remaining  poles  and  to  splice  the  exist¬ 
ing  power  line  with  rubber  electrical  tape.  When  the  weather  warmed  up  during 
summer  operations  it  was  necessary  to  put  several  of  the  splices  up  on  boards  to  keep 
them  out  of  puddles  of  melt  water.  It  was  recommended  that  heavy  armored  ground 
cable  or  proper  aerial  cable  be  procured  for  Deep  Freeze  III  as  a  replacement. 


Another  problem  encountered  with  the  power  line  was  the  voltage  drop. 

There  was  a  20-volt  drop  per  phase  in  the  power  line.  The  FRT-24  required 
230  volts  in  a  single  phase.  The  normal  voltage  supplied  per  phase  was  208,  or 
just  within  tolerance.  This  voltage  drop  problem  was  never  solved.  The  only 
solution  would  be  to  put  the  transmitter  building  on  its  own  separate  power  supply, 
it  was  anticipated  that  the  total  power  requirement  of  the  transmitter  building 
under  full  operation  would  be  55  kva,  and  it  was  recommended  that  the  power  cable 
be  capable  of  carrying  this  load. 

Effects  of  Cold  on  Certain  Electrical  Materials 

Thermoplastic  Insulation,  when  exposed  to  cold  weather,  became  brittle. 
Bending  of  the  wire  would  cause  it  to  crack  and  flake  off.  The  Neoprene  insula¬ 
tion  lost  some  of  its  flexability.  This  made  it  hard  to  apply  on  the  small  gauge  Ml 
because  of  the  annealed  wire.  Sealing  compound  for  Ml  cable  became  hard,  and 
difficult  to  apply.  Friction  tape  would  not  stick  well  and,  while  unrolling,  would 
tear  in  narrow  strips. 
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Electrical  Characteristics 

pauclt^ofm^Ch|Can  be,Said.re?ar^in9  electrical  characteristics  because  of  the 
°f  m^eHn9  and  an°ly»«cal  equipment.  The  only  panel  metering  located 
^.the  powerhouse  is  generated  voltage,  total  current  per  phase,  andfrequency 
Wher  place  where  voltage  was  an  obvious  problem  was  at  the  aviation  shop  A 
50-horsepower  motor  caused  severe  voltage  drop,  particularly  in  starting 

Recommendations 

electric!  ^  'u*  el®Ctr!cal  distribution  system  be  replaced.  From  an 

electrical  and  physical  standpoint  the  most  satisfactory  system  would  be  overhead 
A  messenger  supported  cable  system  on  poles  should  be  very  satisfactory.  HoweveV 
uch  a  system  is  not  acceptable  to  communications.  It  is  feared  that  the  overhead  ' 

ibTe  »'uH„Cre<,,e  In'fleurable  •  Therefore,  rhe  TO,  sotlsfacXXf- 

lb  |?u  l|appears,  be  °  Pr°Per|y  designed  underground  system.  Investigations 
should  be  made  to  select  a  cable  with  cold  weather  characteristics  which  can  be 
procureci  in  long  lengths,  excluding  splices  except  at  junctions.  At  these  points 
|unc  ion  boxes  should  be  placed  which  will  permit  splices  to  be  made  above  around 

Drovld  <d' f OF  dra'nfng  tbe  iunC!ion  box  must  be  made.  Steel  conduit  should  be 
provided  for  road  crossings  and  other  areas  where  heavy  equipment  may  be  working 

The  system  should  be  installed  in  late  December  or  early  January  when  the  permafrast 
con\eSp-perly'bUriU  """  '*  rel°MVely  e°Sy  d'"=h  °"d  th* 

2.  That  adequate  metering  be  installed  to  properly  analyze  electrical 
performance.  This  would  Include  power  factor  meter  and  recording  meters  for 
current  and  voltage  for  each  circuit.  Portable  meters  should  be  provided  for 

ihe^x  "m  V°l?9Je  ^  -He  '0ad  6nd*  THeSe  Sh°uld  be  Edition  to 

the  existing  clip-on  type  indicating  meters. 

fo  co4'«nLh,:,forThXe90l<,,0r  °r  CaP<,Cl,°rS  be  Pr°VWed  <’t  **  °Vl0,i0n  ShOP 

Little  America 
Generation 

2  t1^  POWf;h7Se  [S  a  br  48"fo°'  building  set  on  floor  trusses  centered 

2  feet  apart  No  foundation  difficulties  were  experienced.  Power  is  derived  from 

IVe  ree“phase'  30,<w/  120/208-volt  generators  with  a  remote  control  panel.  Each 
generator  has  the  capacity  to  produce  104  amps  per  phase  at  80-percent  power  factor. 
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Pan®la"dTC°rresPoncl|ng  generator  are  tied  together  with  no.  4  RH  wire 
in  a  2  inch  conduit.  This  wire  should  have  been  at  least  no  ?  k.  ..  , 

are  ruled la,  ,04  amps  per  pkuse,  and  no.  4  X  wn!  E  ^7.“,,^  \\Z 

eon!umaTae„  Tk  rt0r  *°  ^  **  "na  *  Per<=e"*  of  ,he  °"d  'ai*d  fee 

consumption.  The  bus  bar  consists  of  four  350-MCM  wires,  to  which  all  sets  are 

paralleled.  From  the  bus  bar  to  each  of  the  distribution  lines  there  are  100-amp 

fuse  boxes  for  circuit  protection.  Each  building  Is  fused.  All  buildings,  lights 

and  equipment,  etc.  are  grounded  in  a  loop  ground  system.  9  ' 

volta«Wren  di!.S-!il  elec/r,c  sets  were  Put  lnto  use  it  was  found  that  the  automatic 
,  r®gulat°rs  d,d  not  function  properly.  This  was  true  for  both  Deep  Freeze  I 

rhe^  line  ThTehr°"a9:  rll  n°'  Mme  Up  f°  ,he  r,9b’  level  Wl,h  °r  wl,l>°u'  °  '°°d  on 

e“='  troub,le  couW  "O'  bo  determined  as  no  dc  volt  meters  or  dc  am- 
meters  of  sufficient  capacity  were  available.  To  try  and  correct  the  problem  the 

Caterom'r 7  T  ?  Tl  V°ltage  'eVe'  adiUshnents  were  all  reset  according  to 
Caterpillar  Serviceman's  Reference  Bool:.  They  were  then  put  on  the  line  and  still 

live  toT  l?h°Ut  7k!?.9  addiHonal  adiustments  by  hand  to  the  voltage 
level.  Knowing  that  no  such  adjustments  should  have  been  made  further  InfJL„n 

was  requested  from  the  Bureau  of  Yards  and  Docks.  Fonowl"^  Llctiol^nd 
using  snow  me  Iter  immersion  heating  units  for  load,  each  unit  was  set  Individually 
at  the  same  voltage.  Tests  were  made  to  parallel  two  or  more  alternators  with  the 
same  results.  The  generator  would  go  on  the  line,  but  would  get  a  very  high  ampere 
reading  from  the  ammeters  on  the  panels.  This  method  of  adjusting  the^unito  was 
tried  several  times  with  the  same  results. 

electrlIhLt°IIOWin9  **  ^  me*h°d  that  Was  Used  !n  Para|leUng  the  D-315  diesel 


1. 


Start  main  engine  and  let  run  at  half  throttle  for  approximately 
until  temperature  gets  to  operating  range. 


15  minutes 


2. 


Turn  knob  of  governor  until  frequency  meter  reads  60  cycles. 

approximately  190  volts  on  panel  meter. 


This  gives 


3*  *2°*  ,Vol/age  ievei  screw  on  generator  set  until  panel  meter  reads 

210  volts  because  if  it  Is  put  on  the  line  at  190  volts  the  voltage  will  be 
too  low  and  will  pull  down  the  voltage  of  the  other  generator. 

4.  When  synchronizing  lamps  go  out,  push  the  circuit  breaker  switch  to  the 
on  position;  this  puts  the  generator  on  the  line. 
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5.  If  the  ammeter  hand  on  the  panel  starts  rising,  remove  the  generator  from 
the  line  by  opening  the  circuit  breaker. 

6.  With  circuit  breaker  open,  the  voltage  according  to  the  reading  on  the 
panel  board  volt  meter  would  jump  up,  sometimes  as  high  as  240  volts. 

7.  Reset  voltage  level  screw  on  the  generator  to  210  volts.  Push  the  circuit 
breaker  to  the  "on"  position,  thus  putting  the  generator  on  the  line. 

This  is  the  same  method  used  by  the  Caterpillar  representative,  while  at 
Little  America.  Although  he  used  several  different  voltage  levels  and  voltage 
droop  settings,  the  results  were  the  same  as  the  ones  previously  used.  Generators 
had  to  be  adjusted  individually  to  permit  paralleling.  The  Caterpillar  representative 
stated  the  source  of  the  trouble  was  In  the  exciter. 

After  a  considerable  amount  of  time  was  spent  during  Deep  Freeze  II  trying 
to  correct  the  trouble  with  the  regulators.  It  was  decided  to  replace  them  on  three 
of  the  generators  with  new  regulators.  This,  however,  was  never  done.  Instead, 
three  complete  new  generator  units  were  substituted.  The  new  units  were  given  the 
same  tests  as  the  old  ones  and  the  results  were  the  same,  it  was  then  decided  that 
the  best  solution  to  the  problem  was  to  zone  the  base  into  three  electrical  sections, 
completely  independent  of  each  other.  To  accomplish  this,  two  more  generators 
would  be  needed.  This  meant  constructing  an  annex  to  the  present  power  plant, 
including  switch  gear  and  bus  bar. 

For  this  annex  it  was  decided  to  convert  the  electrical  equipment  storeroom, 
which  was  adjacent  to  the  main  plant.  To  support  the  weight  of  the  generators, 
the  foundation  had  to  be  reinforced  with  8-inch  by  10-Inch  timbers  and  decked  over 
the  2-inch  by  8-inch  planking.  Two  of  the  old  generators  were  brought  in  and 
bolted  to  the  new  foundation.  The  bus  bars  were  constructed  out  of  solid  copper 
ground  rods.  On  the  framework  was  mounted  the  switch  gear  for  the  generators  and 
disconnect  switches  for  the  feeders.  The  approximate  time  required  to  complete 
construction  on  the  annex  was  two  weeks.  This  also  included  the  installation  of  a 
300-gallon  fuel  tank  which  supplied  enough  fuel  for  three  days  operation. 

All  the  feeders  In  the  plant  were  divided  into  three  electrical  zones  with  the 
phases  for  each  zone  balanced  within  10  amperes  each.  The  generators  were  also 
divided  into  three  electrical  zones,  in  the  main  section  of  the  plant,  generators  3, 
4,  and  5  constituted  Zone  No.  1,  generators  1  and  2  constituted  Zone  No.  2,  and 
the  two  units  in  the  annex  constituted  Zone  No.  3.  At  the  completion  of  the  con¬ 
version  of  the  plant  to  three  zones,  the  arrangement  of  equipment  was  as  follows: 
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Zone  No.  1:  Generators  Nos.  3,  4,  and  5;  feeders  nos.  1,  3,  4,  and 
5;  maximum  load  7 2.5kw;  average  or  normal  operatina 
load  42.5kw. 

Zone  No.  2:  Generators  Nos.  1  and  2;  feeders  nos.  2,  6,  and  7; 

maximum  load  49.5kw;  average  or  normal  operatina 
load  29.7kw. 

Zone  No.  3:  Annex  generators  nos.  1  and  2;  feeders  nos.  8,  9,  10, 
11,  and  12;  maximum  load  43.0kw;  average  or  normal 
operating  load  25. 8kw. 

Under  this  new  system,  no  difficulty  was  experienced  in  the  plant  as  a  single 
unit  operating  on  each  zone  could  easily  handle  the  load  of  that  section.  Zone 
No.  1  had  three  generators  because  this  zone  had  the  maximum  demand  and  as 
long  as  the  load  did  not  exceed  45kw,  parallel  operation  could  be  accomplished 
with  fairly  satisfactory  results.  The  three  zone  system  of  operation  was  continued 
throughout  the  remainder  of  Deep  Freeze  II. 

A  series  of  tests  performed  by  the  manufacturer  on  similar  generating  units 
disclosed  that  the  trouble  was  in  the  saturable  reactor  portion  of  the  regulator. 

The  portion  of  the  reactor  which  supplies  electrical  current  to  the  control  field  in 
the  exciter  proved  to  be  unsuitable  for  proper  operation.  By  removal  of  a  few 
laminations  from  the  core  of  the  reactor,  it  became  much  more  stable  and  satis¬ 
factory  for  parallel  operation  of  the  generators. 

Summary  of  Power  Generation 

Two  generators  were  used  at  all  times  during  Deep  Freeze  I  due  to  the  use  of 
No.  4  AWG  RH  as  ties  between  the  generator  and  bus;  No.  4  AWG  RH  carries 
85  amps  while  No.  2  AWG  RH  carries  115  amps. 

Distribution 

The  switch  gear,  consisting  of  seven  100-amp  and  one  60-amp  fused  safety 
switches,  is  tied  to  the  bus  bar  with  No.  4  AWG  RH  wire.  Mineral-insulated, 
four-conductor  No.  6  AWG  is  used  for  feeder  mains,  except  to  the  latrine,  garage, 
and  radio  They  were  buried  In  a  trench  1  foot  deep  and  ran  from  the  powerhouse 
through  the  tunnel  to  the  respective  buildings.  To  the  latrine  and  the  garage,  two 
feeders,  each  three-  and  four-conductor  No.  4  AWG,  are  used.  The  radio  feeder 
having  two  runs  of  four-conductor  No.  5  Ml  paralleled  can  carry  140  amps.  All 
other  feeders  can  carry  70  amps.  Due  to  insufficient  meters  an  accurate  power 


370 


•% 


consumption  log  was  not  maintained.  But  by  using  a  clamp-on  ammeter  and  taking 
hourly  readings  we  were  able  to  maintain  a  record  for  our  own  use.  From  these 
readings  we  can  approximate  the  use  of  230  amps  per  hour  on  the  three  phases  during 
the  winter  months.  Due  to  the  use  of  much  single  phase  equipment  the  three  phases 
Were  unbalanced  but  by  arranging  the  circuit  we  were  able  to  keep  the  difference 
between  the  high  and  low  phase  on  the  bus  at  less  than  15  amps.  Deep  Freeze  I 
power  distribution  was  adequate  and  satisfactory. 

There  were  nine  main  power  feeders  at  Little  America  at  the  start  of 
construction  of  Deep  Freeze  II.  The  switch  gear  consisted  of  eight  100-amp  power 
panels,  one  200-amp  panel,  and  three  60-amp  panels.  A  secondary  main  was 
spliced  into  feeder  no.  6  in  order  to  supply  the  administration  buildings  with  light 
and  power .  Sick  bay  was  disconnected  from  feeder  no.  6  and  placed  on  a  new  one 
brought  out  of  the  plant  which  was  run  on  the  overhead  of  the  main  tunnel.  This 
was  a  foul  conductor  no.  6  mineral-insulated  cable,  and  the  order  in  which  it  left 
the  power  plant  was  designated  as  feeder  no.  2.  This  provided  sick  bay  with  an 
isolated  feeder  which,  in  the  event  of  any  emergency,  would  supply  it  constantly 
with  electrical  power. 

A  second  feeder  (Ml  No.  6)  was  brought  out  of  the  power  plant  and  terminated 
at  junction  box  on  the  overhead  of  the  main  tunnel.  Designated  as  feeder  no.  8, 
it  supplied  the  BOQ  and  the  IGY  ionosphere  building.  A  third  feeder,  which 
paralleled  the  two  existing  feeders,  supplied  the  communications  building.  These 
three  feeders  were  designated  numbers  1-4-5,  respectively.  At  the  communication 
building  an  additional  secondary  feeder  was  installed.  This  feeder  was  approxi¬ 
mately  400  feet  long  and  was  spliced  into  feeders  4  and  5  and  supplied  the  iGY 
geomagnetic  building. 

All  new  feeders  were  installed  on  the  main  tunnel  overhead  due  to  the  ease 
of  installation  and  maintenance.  At  the  completion  of  construction  of  the  distri¬ 
bution  system  there  were  a  total  of  12  main  feeders.  These  feeders  supplied  the 
base  as  follows: 


Feeder  No.  1 
Feeder  No.  2 
Feeder  No.  3 
Feeder  No.  4 
Feeder  No.  5 


Buildings  2A  and  2B 

Buildings  11,  11A,  11B,  1 1C 

Buildings  8,  8A,  8B,  10 

Buildings  2,  2A,  2B,  2C,  2D,  4A,  6A 

Buildings  2,  2A,  2B,  2 C,  2D,  4A,  6A 
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Feeder  No.  6  -  Buildings  1,  3,  3A,  5,  5A,  7,  7A,  9,  9A,  9B,  9C,  13 

Feeder  No.  7-  Buildings  13A,  13B,  15,  12,  14 

Feeder  No.  8  -  Buildings  16A,  16B,  18 

Feeder  No.  9  -  Buildings  20,  23,  23A,  23B,  23C,  23D,  23E 

Feeder  No.  10-  Buildings  20,  23,  23A,  23B,  23C,  23D,  23E 

Feeder  No.  11-  Buildings  17,  17A,  17B 

Feeder  No.  12-  Buildings  17,  17A,  17B 

With  the  addition  of  the  galley,  the  chapel,  and  other  units  to  the  same  zone 
as  the  communications  installation,  the  paralleling  of  two  generators  was  necessary 
during  peak  periods.  The  outages  due  to  power  failures  were  very  small  (less  than 
a  half  hour  during  weather  broadcasts)  even  though  the  electricians  were  faced  with 
difficult  equipment  problems.  Voltage  variations  were  considerable  at  times 
(198  to  210),  but  no  serious  effects  were  noted. 

Kiel  Field  (Little  America) 

Until  14  April  1956,  the  power  supply  at  Kiel  Field  was  two  PU-92  5kw 
gasoline  generators.  One  generator  was  used  for  lights,  the  operation  of  hand 
tools,  and  the  coffee  mess.  The  other  was  used  for  working  on  GCA  equipment. 

On  2  April,  the  first  30kw  diesel  generator  was  moved  into  the  generator  tunnel 
and  permanent  wiring  completed  by  14  April.  The  second  30kw  was  moved  to  the 
field  in  late  May.  One  5kw  was  retained  at  the  field  during  the  winter  night  as 
an  auxiliary  power  source.  The  generator  watch  and  routine  maintenance  checks 
on  the  30kw*  s  were  accomplished  by  the  aviation  personnel.  The  two  30kw's 
furnished  adequate  power  for  the  field.  However,  in  order  to  start  the  50-hp 
frequency  converter,  both  generators  had  to  be  on  the  line  and  perfectly  paralleled. 
All  other  equipment  had  to  be  turned  off  prior  to  starting  the  converter.  Even  then 
it  pulled  the  line  voltage  down  badly  for  12  to  15  seconds.  Once  it  started,  every¬ 
thing  ran  off  of  one  generator.  DC  power  was  supplied  from  two  28-V,  115-amp 
motor  generators  and,  after  15  November,  by  a  large  selenium  rectifier. 
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Byrd 

Generation 


For  base  power,  two  D-315  30kw  single  phase  generator  sets  were  installed 
and  energize  three  circuits.  Individual  generator  peak  load  is  156  amperes.  This 
amount  was  sufficient  for  all  power  requirements  of  the  station,  and  only  one  gen¬ 
erator  was  needed  at  a  time.  At  no  time  was  peak  load  approached,  normal  load 
being  approximately  65  amperes.  Some  scientific  equipment  was  affected  by  voltage 
fluctuations.  The  generators  were  wired  for  either  parallel  or  independent  operation, 
but  normally  were  run  single.  Generators  were  rotated  every  ten  days  for  main¬ 
tenance  checks.  Prior  to  being  put  back  on  the  line  the  generator  was  given  a 
complete  P.M.  check.  During  the  period  1  January  to  9  November  only  two  power 

failures  occurred,  both  looting  about  20  minutes. 

The  diesel-electric  sets  performed  extremely  well  during  the  year  with  the 
following  exceptions: 

1.  The  American-Bosch  generating  system  failed  and  could  not  be  repaired. 

2.  The  Woodward  governor  was  erratic  in  Its  controlling  action  of  the  diesel 
engine. 

The  exhaust  gases  from  both  generators  were  ducted  through  a  snow  melter 
producing  water  for  the  head. 

Distribution 

All  distribution  panels  are  the  60-ampere  multibreaker  type,  and  have  proven 
satisfactory.  Breaker  "A"  In  the  powerhouse  at  the  main  panel  and  Breaker  "B"  in 
the  head  are  100  amp.  All  outside  wiring  is  eight-conductor  no.  3  mineral-insulated 
cable,  which  is  very  easy  to  handle.  The  circuits  are: 

Circuit  No.  1  -  To  building  2  (radio),  and  building  1  (mess  hall) 

Circuit  No.  2  -  To  building  2  (met),  and  buildings  7  and  8  (geomagnetic) 

Circuit  No.  3  -  To  building  6,  building  10  (inflation  shelter),  and 
building  14 
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All  outside  circuits  were  buried  to  a  depth  of  approximately  2  feet.  Circuit 
No.  2  was  broken  by  the  D8  blading  for  the  fuel  cache,  and  a  junction  box  was 
installed  midway  between  buildings  2  and  7.  One  hour  was  lost  due  to  power  fail¬ 
ures,  each  of  30  minutes'  duration.  One  was  due  *o  the  generator  overheating, 
and  the  other  due  to  a  break  in  circuit  no.  2.  All  inside  wiring  was  12-3  romex 
for  lights  and  receptacles,  with  the  exception  of  using  12-3  BX  (armored  cable)  for 
wiring  Jet  heaters.  The  wiring  of  individual  buildings  was  in  accordance  with 
BuDocks  plans. 

South  Pole 

Generation 


The  two  30kw  generators  installed  in  the  powerhouse  from  Deep  Freeze  I  were 
run  alternately  for  electric  power.  A  third  unit,  delivered  for  Deep  Freeze  II  and 
never  run,  was  located  near  the  mess  hall  as  an  emergency  spare.  In  addition,  one 
4kw  generator  was  installed  in  the  barracks  building  as  an  emergency  lighting  plant. 
Because  of  the  altitude  (9200  feet)  the  power  output  of  the  generator  engines  was 
only  about  two-thirds  normal  output.  For  much  of  the  year  one  generator  was  able 
to  carry  the  full  base  load.  However,  late  in  the  year  the  generator  output  dropped 
somewhat  and  one  would  no  longer  carry  the  maximum  base  load.  Consequently, 
certain  operations  were  curtailed,  and  the  clothes  drier  was  secured.  Superchargers 
ordered  and  procured  for  Deep  Freeze  III  should  materially  improve  engine  perform¬ 
ance,  which,  coupled  with  engine  overhaul,  should  again  make  It  possible  for  one 
generator  to  carry  the  full  base  load.  Average  power  consumption  was  about 
18kw  and  the  maximum  near  24kw. 


Both  generators  used  an  excessive  amount  of  oil  —  10  or  more  quarts  per  day. 
The  addition  of  Mystery  Oil  did  not  help  to  rectify  this  situation.  As  no  spare  parts 
such  as  head  gaskets  were  available,  no  major  maintenance  work  was  possible.  Parts 
for  the  complete  overhaul  of  both  engines  were  ordered  for  Deep  Freeze  III.  Some 
trouble  was  experienced  with  engines  overheating  due  to  externally  clogged  radia¬ 
tors.  Sawdust,  lint,  and  general  debris  from  the  garage  necessitated  removing  the 
radiators  periodically  to  flush  out  the  foreign  material.  Regular  preventive  main¬ 
tenance  was  performed  every  240  hours.  Fuel  consumption  averaged  about  1.9  gallons 
per  hour.  During  the  construction  period,  with  a  100-amp  load  as  maximum,  the 
units  used  but  20  to  25  gallons  of  diesel  fuel  per  day.  Individually  each  unit  is 
reliable  and  effective.  The  D-315  engine  has  proved  Itself  reliable.  The  primary 
difficulty  with  these  sets  is  that  they  are  extremely  difficult  to  parallel. 

The  Hercules  4kw  generator  was  used  during  the  early  stage  of  the  construction 
period  for  power,  communications,  and  several  small  portable  power  tools.  Only 
one  TBW  could  be  operated  at  a  time.  The  generator  did  not  perform  satisfactorily 
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for  prolonged  service,  so  the  30kw  units  had  to  be  installed  sooner  than  planned. 
Considerable  trouble  was  caused  by  surging  and  by  "gumming  up."  Perhaps  the 
surging  was  due  to  air  starvation,  as  opening  the  generator  shack  appeared  to  help 
where  all  other  remedies  did  not.  The  gumming  up  was  believed  to  be  caused  by  a 
poor  grade  of  gasoline.  Engine  repairs  were  not  possible  due  to  lack  of  spare  parts. 
Therefore,  the  generator  was  rigged  to  an  engine  salvaged  from  one  of  the  28-volt 
Waukashas  and  the  unit  installed  in  the  barracks  building  for  emergency  power. 

The  28-volt  Homelite  APU  unit  was  used  to  provide  power  to  the  permanently 
installed  AN/GRC-9  and  VHF  ARC/1  transceivers,  both  of  which  were  required  for 
air  to  ground  communications,  and  for  communications  with  Beardmore  Camp.  The 
unit  proved  reliable  in  all  respects;  it  was  quick-starting  and  dependable.  After 
the  Waukashas  were  damaged,  this  unit  served  as  a  standby  in  case  aircraft  required 
it. 


Two  28-volt  Waukasha  APU's  (sled-mounted)  were  delivered  by  airdrop  and 
were  damaged  beyond  repair.  The  units  could  be  stripped  for  spares  and  were  set 
aside  for  this  purpose.  They  were  intended  to  provide  emergency  power  for  aircraft 
on  the  ground. 

Distribution 

Initially  communications  was  on  a  separate  circuit,  based  on  experience  at 
McMurdo  which  reduced  interference,  and  allowed  maintenance  on  other  circuits 
without  interfering  with  radio  operations.  If  the  total  base  load  exceeds  the  30kw 
output  of  one  generator  and  the  generators  are  not  able  to  be  paralleled,  it  might 
be  necessary  to  break  down  the  circuits  so  that  portions  can  be  run  on  each  generator. 
This  is  not  desirable,  however,  as  it  will  cause  excessive  consumption  of  fuel  and 
wear  on  the  generators. 

Power  distribution  during  Deep  Freeze  II  was  as  follows: 

Circuit  No.  1  -  Head,  radio,  garage,  barracks  (both),  tunnel  lighting 

Circuit  No.  2  -  Drill  press,  mess  hall,  weather  bureau 

Circuit  No.  3  -  Science  building,  inflation  shelter,  astronomy, 
geomagnetic  tunnel,  ionosphere  recorder 

Interior  wiring  for  the  most  part  was  Romex.  This  type  of  wiring  is  very 
satisfactory  inside.  Mineral  insulated  cable  was  used  for  exterior  wiring  and  was 
strung  overhead  in  the  tunnels.  It  is  far  superior  to  Romex  and  rubber  covered  wire 
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for  outside  use.  Cotton  covered  wire  is  excellent  for  portable  and  extension  use 
outside  at  the  extreme  low  temperatures  encountered  (-100  F).  Bare  galvanized 
baling  wire,  spaced  about  4  inches  apart,  was  used  for  a  temporary  lighting  system 
in  the  snow  mine.  This  was  later  replaced  with  wire  supplied  by  IGY.  Lighting 
fixtures  and  hardware  in  some  instances  were  in  short  supply.  Empty  coffee  cans 
were  used  as  junction  boxes  for  switches,  outlets,  and  for  mounting  goose  neck 
lighting  fixtures. 

Basically,  the  electrical  distribution  system  of  the  station  was  well  designed. 
However,  the  supply  of  material,  hardware,  wire,  and  tools  was  far  below  station 
requirements.  Grounding  is  a  definite  problem  on  the  Plateau.  The  only  solution 
to  the  problem  to  prevent  arcing  from  two  conductors  of  dissimilar  potential  is  to 
make  everything  as  nearly  equal  in  potential  as  possible.  In  order  to  accomplish 
this,  every  piece  of  metal  in  a  building  was  bonded  together  using  the  aluminum 
lining  and  clips,  or  copper  wire.  This  resulted  in  a  building  of  singular  potential 
for  all  practical  purposes.  The  building  was  then  tied  into  the  Ml  cable  covering 
(copper)  which  effectively  made  all  buildings  the  same  potential.  Arcing  is  a 
definite  problem  in  the  inflation  shelter  where  expolsive  hydrogen  gas  is  used. 

Also,  the  dry  air  is  conducive  to  causing  large  buildups  of  static  electricity,  espe¬ 
cially  in  conductors  such  as  the  antennae.  A  coil-type  bleed-off  system  designed 
at  McMurdo,  which  readily  passes  dc  currents  but  resists  the  passage  of  ac  currents, 
might  be  installed  at  the  Pole  Station  if  the  antennae  static  charges  become  too  much 
of  a  problem. 

Lighting 

There  were  many  varieties  of  lights  for  the  station  and  in  general  lighting  was 
quite  adequate.  The  overhead  lights  in  the  Clements  buildings  were  supplied  with 
100-watt  bulbs  and  provided  the  major  source  of  illumination.  The  few  fluorescent 
lights  available  were,  however,  far  more  satisfactory  and  efficient.  The  next  most 
important  lighting  facility  so  far  as  eyestrain  is  concerned  is  the  bunk  light,  since 
considerable  reading  is  done  after  work  hours.  The  bunk  lights  sent  down  with 
Deep  Freeze  II  are  wholly  inadequate.  The  principle  of  the  goose-neck  lamp  is 
excellent,  but  with  this  particular  model  the  neck  became  flaccid  and  limp  after 
one  or  two  weeks. 

For  outside  lighting,  the  most  important  factor  is  the  use  of  cotton  braid 
insulated  wire  which  will  not  stiffen  in  the  extreme  cold.  Any  rubber  insulation 
becomes  brittle  and  tends  to  crack.  For  personnel  use  outside,  the  head  lamp  with 
separate  battery  pack  is  strongly  recommended.  The  battery  pack  may  be  kept  under 
one's  parka  where  the  batteries  will  not  freeze,  and  the  head  lamp  frees  both  hands 
for  jobs  which  are  naturally  more  difficult  because  of  cumbersome  gloves  and  clothing. 
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Recommendations 


1.  If  any  significant  increase  in  electrical  load  is  contemplated, 
generators  will  in  all  probability  be  required. 


larger 


2.  An  adequate  spare  parts,  wire,  hardware  and  special  tool,  inventory 
s  ould  be  provided  to  permit  major  engine  maintenance  and  overhaul  work.  These 
items  were  ordered  for  Deep  Freeze  III.  A  50-  to  100-percent  increase  in  wire, 
hardware,  and  tools  should  be  allowed. 


3.  An  overhead  fuel  tank  of  sufficient  capacity  should  be  constructed  to  serve 
both  generators  to  obviate  the  necessity  of  twice-daily  fueling.  (This  will  probably 
be  done  by  Deep  Freeze  III  personnel.) 

4.  Personnel  should  be  acquainted  as  much  as  possible  with  the  generator  sets 

m,  AS:aI?0n/  WeM  QS  WlHl  motors  of  and  care  and  maintenance  of 

NI-Q.AD  batteries.  School  or  refresher  courses  In  these  fields  would  be  an  excellent 
Investment. 


5. 

stations. 

light. 


Fluorescent  lighting  should  be  used  throughout  the  work  areas  of  these 
They  draw  far  less  power  and  certainly  give  a  brighter,  more  uniform 


Hal  lett 


Generation 

The  electric  power  generating  units  for  this  station  are  three  model  D-315  30kw 
ese  -driven  generators.  These  units  were  considered  adequate  and  were  run 
alternately.  Two  generators  were  located  In  the  powerhouse  (Building  4),  and  the 
third  in  the  auxiliary  power  building  (Building  1 1).  These  generators  operated  satis¬ 
factorily  with  very  little  servicing  required  other  than  routine  maintenance.  No 
special  problems  were  encountered.  The  exhaust  of  the  powerhouse  generators  was 
used  as  a  heat  source  for  the  snow  me  Iter.  The  alarm  system  of  the  main  generators 
was  connected  to  the  master  fire  alarm  system  to  guard  against  station  power  failures. 
Failures  normally  were  caused  by  overheating.  With  the  alarm  system  operating, 
sufficient  time  was  allowed  to  prevent  power  failures.  This  station  sustained  only 
four  short  power  failures  through  the  wintering  period. 

A  portable  generator  (5kw)  was  towed  to  a  suitable  location  to  furnish 
emergency  power  for  the  communication  facilities  and  homing  beacon.  It  operated 
very  satisfactorily,  requiring  only  routine  maintenance. 
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Lighting  was  adequate  at  the  beginning  of  the  operation.  During  the  winter 
the  supply  of  100-  and  200-watt  light  bulbs  became  scarce.  By  the  end  of  winter 
only  50  watts  were  available. 

Wilkes 


Generation 

A  major  modification  in  the  distribution  system  was  made  early  in  the  year 
and  this  simplified  the  operation  of  the  electrical  plant  considerably.  The  entire 
base  was  split  into  two  separate  circuits  with  one  containing  the  scientific  equip¬ 
ment  and  the  other  containing  the  intermittent  heavy  loads  such  as  the  refrigerators 
and  the  arc  welder.  This  eliminated  the  problem  of  paralleling  the  generators  and 
kept  the  frequency  on  which  the  scientific  equipment  was  operating  fairly  stable. 
One  30kw  generator  was  operated  continuously  on  each  circuit  and  each  could 
handle  peak  loads  without  operating  over  capacity.  The  current  and  voltage  regu¬ 
lators  could  not  be  made  to  operate  properly  in  the  diesel  engine  electrical  system 
and  these  systems  were  disconnected.  In  order  to  keep  the  generators  from  overheat¬ 
ing,  ports  had  to  be  cut  in  the  panels  in  front  of  the  radiators.  When  these  were 
enclosed  with  a  housing  on  the  outside  of  the  building  and  open  at  the  top,  they 
remained  clear  during  storms.  They  also  provided  excellent  excape  hatches. 

Distribution 

The  electrical  installation  operated  well  requiring  for  the  most  part  only 
routine  maintenance.  Total  power  outage  during  the  year  was  under  two  hours, 
and  most  of  that  was  due  to  human  error  rather  than  equipment  failure.  Some  diffi¬ 
culties  were  encountered  with  the  distribution  network  but  none  were  of  a  serious 
nature.  A  small  fire  was  started  in  the  powerhouse  due  to  a  short  circuit  in  the  fire 
alarm  system.  It  was  caused  by  a  wire  which  had  been  damaged  when  drawn  into  a 
length  of  conduit.  The  mineral  insulated  cable  used  for  distribution  in  the  station 
gave  no  trouble  but  was  hard  to  work  with  due  to  the  lack  of  the  proper  special  tools. 
It  was  successfully  spliced  when  broken  once  by  a  tractor  rooting  around  in  the 
wrong  place.  Romex  cable  and  rubber  covered  cable  were  installed  as  distribution 
wiring  for  some  outlying  buildings,  and  this  became  chaffed  rather  badly  by  action 
of  the  wind.  No  breaks  or  shorts  resulted  as  the  wires  were  checked  periodically. 
Some  type  of  metal  protected  cable  should  be  used  for  this  type  of  wiring. 

Lighting  fixtures  were  fairly  adequate,  but  the  addition  of  some  style  of  lamp 
for  drawing  table  work  and  some  floor  lamps  would  have  been  valuable.  A  synchro¬ 
nous  electric  clock  for  use  in  checking  the  station  power  frequency  would  allow  very 
close  control  of  the  generated  frequency. 
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Miscellaneous  Equipment 

The  lOkw  Hobart  gasoline-driven  generator  operated  well  during  its  use  in  the 
Penguin  and  Skua  egg-temperature  telemeter  studies.  Only  failures  were  a  leaking 
gas  pump  and  a  defective  reed  type  power  frequency  meter. 

The  5kw  Katolite  gasoline  engine  generator  used  at  the  icecap  station  required 
considerable  maintenance  and  repair,  but  this  was  somewhat  due  to  mistakes  made  in 
caring  for  it  and  the  fact  that  it  was  installed  in  too  small  an  operating  space  for 
adequate  cooling.  This,  too,  was  an  application  for  which  the  equipment  had  not 
been  designed. 

Ellsworth 


Generation 

The  powerhouse  (Building  7)  was  completed  in  the  later  stages  of  construction 
and  the  first  power  from  the  permanent  installation  was  provided  to  the  communication 
building  on  10  February  1957.  The  crates  In  which  the  30kw  generators  were  packed 
were  clearly  marked  "combat  loaded.  "  Upon  unloading  it  was  found  that  four  of  the 
seven  had  been  stored  on  their  sides  in  the  ship.  Fortunately,  no  permanent  damage 
to  these  resulted.  The  diesel  engines  for  generators  should  be  combat  loaded  and 
stored  accordingly.  After  checking,  all  seven  generators  were  placed  In  operation 
without  difficulty  and  performed  satisfactorily.  Five  generators  are  located  in  the 
powerhouse  and  two  in  the  garage  (Building  6).  The  five  in  the  powerhouse  were 
all  on  the  line  and  more  than  sufficient  to  carry  the  load. 

Distribution 

The  electrical  distribution  system  used  Ml  cable  run  in  the  tunnels.  When  this 
cable  was  being  run  a  high  wind  was  blowing  with  a  heavy  fall  of  wet  snow.  Making 
spl  I  ces  In  the  cable  was  very  time-consuming.  The  ends  of  the  cable  showed  a  ten¬ 
dency  to  absorb  moisture  and  lower  the  resistance  to  ground.  This  was  overcome  by 
drying  out  cable  ends  with  heat.  If  split  bolt  connectors  had  been  available  with 
the  cable  for  making  splices  the  installation  would  have  been  much  easier  and  faster. 

Miscellaneous  Equipment 

Ignition  and  spark  plug  trouble  was  experienced  with  the  lOkw  gasoline-driven 
portable  generator.  A  small  diesel-driven  generator  would  be  preferable  to  the 
gasoline-driven  one. 
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Lighting 


The  lighting  of  working  and  living  spaces  was  good.  However,  an  insufficient 
number  of  75-  and  100-watt  bulbs  were  included  in  the  supplies.  The  use  of  fluores¬ 
cent  lamps  should  be  investigated.  It  is  believed  they  would  provide  better  lighting 
in  working  spaces  and  would  draw  less  current.  Red-coated  light  bulbs  should  be 
included  in  electrical  supplies  to  light  the  passage  ways  in  buildings  at  night. 


WATER  SUPPLY 
McMurdo 


Procurement 

On  the  hills  of  Cape  Armitage,  a  mile  east  and  south  of  Hut  Point,  water  from 
melted  snow  collected  in  pools  varying  from  10  to  100  feet  in  diameter.  From  these 
pools,  water  v/as  procured  for  camp  use  during  the  construction  phase.  This  water 
was  clear  and  palatable,  of  medium  hardness,  and  free  from  human  contamination. 
However,  skua  gulls  bathed  in  the  ponds.  Plant  growth  in  the  ponds  appeared  to  be 
restricted  to  leafy  algae.  Water  was  collected  twice  daily  and  carried  to  the  camp 
in  25-gallon  galvanized  cans  on  weasel-drawn  sleds.  After  opening  the  permanent 
mess  hall,  water  from  the  melting  of  snow  obtained  from  the  hills  behind  the  camp 
was  used.  Usage  of  water  during  the  winter  of  1956  was  approximately  15  gallons 
per  day  per  man.  During  peak  summer  periods,  snow  was  gathered  on  a  24-hour 
basis.  No  facilities  for  the  chlorination  or  filtration  of  water  were  present. 

The  snow  fields  used  were  principally  behind  the  powerhouse  on  the  windward 
side  of  camp.  A  snow  fence  was  erected  in  this  area  which  caught  a  great  deal  of 
snow  and  reduced  travel  time  for  the  equipment.  D4  tractors  or  Pettibone  Carylifts 
with  scoops  were  used  to  bring  the  snow  to  the  melters.  During  the  summer  this  field 
became  depleted  so  an  alternate  field  at  the  base  of  Fortress  Rocks  was  used.  This 
snow  field  has  the  disadvantage  of  being  too  far  from  camp  for  easy  access.  The 
amount  of  snow  available  for  water  may  soon  prove  to  be  a  problem,  since  the  snow 
melted  or  used  during  1956-1957  summer  operation  was  not  replaced  during  the  1957 
winter  period.  Several  fairly  sizeable  freshwater  lakes  were  located  within  or  quite 
near  the  camp.  These  could  provide  an  emergency  source  of  wash  water  during  the 
summer.  However,  without  treatment  and  testing  it  should  not  be  used  as  a  source 
of  potable  water. 
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"Several  major  changes  were  made  to  the  water  supply  system  as  designed  for 
the  operation.  All  water  was  to  be  melted  in  snow  melters  located  in  the  powei — 
house  and  transported  throughout  the  base  by  a  water  carrier.  However,  the  water 
carrier  proved  to  be  too  fragile  to  be  pulled  over  the  earth  streets  of  the  camp. 
Therefore,  the  water  carrier  was  installed  permanently  outside  the  galley  and  all 
water  consumed  by  the  galley  is  made  in  it. 

The  other  melter,  in  the  powerhouse,  operated  with  the  heat  exhausts  from 
the  electrical  generators.  This  melter  provided  water  for  showers  and  laundry  facili¬ 
ties  as  well  as  for  the  galley,  latrine,  and  photo  lab  during  the  peak  periods  or 
breakdown  or  repair  of  the  galley  melter.  Normally  the  galley  melter  provided 
water  for  the  galley,  the  latrines,  and  the  photo  lab.  An  emergency  snow  melter 
was  installed  in  the  power  plant.  This  melter  was  fabricated  from  a  tar  melter.  Jt 
was  eventually  removed  to  make  space  for  the  third  electrical  generator.  Tests 
Indicated  that  it  would  produce  approximately  70  gallons  of  water  for  each  gallon 
of  fuel  burned.  This  unit  proved  valuable  later  to  provide  fresh  water  at  the  runway 
for  flooding  areas  damaged  during  air  operations. 

The  water  obtained  was  soft  and  palatable.  The  snow,  however,  contained 
considerable  volcanic  ash,  which  occasionally  imparted  slight  turbidity  to  the  water 
but  had  no  noticeable  effect  upon  personnel  drinking  it.  During  summer  months, 
the  danger  of  contamination  of  snow-collection  areas  was  greatly  increased  by  the 
large  numbers  of  personnel  in  the  camp.  Though  no  difficulty  traceable  to  contami¬ 
nated  water  was  experienced,  the  possibility  of  trouble  was  present  and  filtration 
and  chlorination  of  water  would  be  desirable.  Purification  of  water  is  important, 
but  secondary  In  importance.  The  water  had  a  slight  fuel  taste,  which  was  alleviated 
by  icing  the  water  before  usage.  Chlorination  has  not  been  done  as  of  Deep  Freeze  II 
and  is  probably  unnecessary  in  winter,  but  should  be  performed  upon  the  water  during 
the  summer.  Bacterial  counts  were  not  done  because  of  lack  of  culture  facilities. 

"The  soot  turns  to  a  dirty  mud-like  deposit  in  tanks.  The  water  was  not 
injurious  to  health  but  not  very  desirable  when  seen  in  food  or  for  washing.  A 
great  portion  of  dirt  in  water  in  clothes  washing  machines  was  removed  by  filtering 
water  through  cheese  cloth.  This,  however,  is  a  slow  process  and  could  not  be  used 
for  other  purposes. 

"Assume  that  clean  snow  is  not  available  within  reasonable  distance  of  camp. 
Suggest  trying  lube  or  fuel  oil  filters  where  pressure  is  available.  Purolator  filter 
with  P-40  cartridge  successfully  filtered  one  GPM  at  3  PS  I,  two  GPM  at  9  PS  I . 
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Two  processes  were  used  to  melt  the  snow  during  Deep  Freeze  II.  The  most 
economical,  but  the  slowest,  was  the  system  located  in  the  powerhouse.  There 
snow  was  dumped  into  a  large  collection  tank  through  which  ran  the  exhaust  pipes 
troni  the  engines  of  the  generators.  The  other  method  was  by  the  750-gallon  tar 
pot  in  the  galley  annex.  Two  diesel  burners  heated  and  melted  the  snow.  This 
system  was  the  fastest  and  most  convenient  method.  Normal  time  for  melting  enough 
snow  to  supply  the  camp  by  both  methods  was  six  to  eight  hours  a  day,  three  times 
a  week  during  the  winter,  and  about  10  hours  every  day  during  the  summer. 

A  measured  cubic  foot  of  snow  would  yield  almost  exactly  3  gallons  of  water. 
However,  the  72-cubic-foot  bucket  used  on  the  Caryl ift  would  yield  only  about 
180  gallons,  or  2.5  gallons  of  water  per  cubic  foot  of  snow.  This  was  attributed  to 
voids  created  in  gathering  up  the  snow. 

Permanent  piping  delivered  water  from  the  powerhouse  melter  to  the  showers 
and  washing  machines.  Likewise,  permcnent  piping  supplied  the  galley.  Rubber 
hose  was  laid  down  each  time  it  was  necessary  to  refill  storage  tanks  In  the  heads 
and  the  photo  lab.  This  method  was  satisfactory  as  long  as  the  hose  was  stored  In  a 
warm  place.  Water  was  pumped  at  20  gpm  or  more,  and  the  hose  was  taken  up  and 
drained  as  soon  as  pumping  was  completed.  Runs  of  over  100  feet  have  been  used 
in  this  manner  in  the  coldest  weather  using  3/4-inch  hose.  One  and  one-fourth- 
inch  hose  was  used  to  drain  water  from  the  powerhouse  storage  tanks  to  the  galley 
In  the  same  manner  during  milder  weather,  a  distance  of  over  300  feet  (at  30  psi). 

The  only  water  that  had  to  be  hauled  in  camp  was  wash  water  for  the  heads  and 
sick  bay. 


In  the  powerhouse,  there  are  five  975-gallon  galvanized  tanks,  two  are  used 
for  settling  and  three  for  storage.  These  five  tanks  constitute  a  reserve  supply  in 
case  of  melter  breakdown.  In  addition,  an  overhead  tank  of  575-gallon  capacity 
serves  the  laundry  and  shower  facilities.  The  galley  melter  can  hold  1000  gallons. 

In  addition,  two  overhead  storage  tanks  of  150-gallon  capacity  each  served  the 
galley.  Each  latrine  is  provided  with  an  overhead  375-gallon  tank.  Gravity  flow 
is  used  from  all  overhead  tanks  except  in  the  powerhouse  where  approximately  20  psi 
of  air  is  used  to  improve  the  rate  of  flow  to  the  laundry  and  shower.  Thirty-gpm 

electrical  pumps  are  used  to  transfer  water  from  melters  to  storage  tanks  and  overhead 
tanks. 


During  Deep  Freeze  II,  two  1000-gallon  tanks  were  installed  in  the  snow  melter 
room  aft  of  the  galley.  With  the  heater  set  at  208  F,  continuous  hot  water  was 
available.  Hand-carrying  of  water  to  the  sick  bay,  in  5-gallon  cans,  was  eliminated 
by  the  installation  of  a  150-gallon  storage  tank.  Water  was  delivered  by  rubber  hose 
from  the  galley.  A  small  2-gallon-capacity  hot-water  heater  was  provided.  The 
total  water  storage  capacity  was  10,400  gallons. 
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Consumption 

Total  water  consumption  for  the  camp  during  Deep  Freeze  I  varied  between 
10  and  18  gallons  per  man  per  day.  The  average  was  about  14.  During  the  heaviest 
population,  total  consumption  ran  about  4700  gallons  per  day.  Of  this,  about 
2600  gallons  went  to  laundry  and  showers,  and  about  350  gallons  were  necessary  to 
support  the  photo  lab.  The  galley  required  650  gallons.  The  balance  was  divided 
between  the  three  heads.  No  definite  usage  curve  can  be  drawn  up  as  usage  varies 
a  great  deal  with  type  and  amount  of  work  being  done,  the  weather,  and  the  number 
of  personnel  In  camp.  Water  hours  for  laundry  and  showers  reduce  consumption  dur¬ 
ing  periods  of  peak  population.  A  safe  planning  figure  for  bases  of  this  type  would 
be  20  gmd. 

Problem  Areas 

Snow  Sources.  It  may  seem  strange  that  a  source  of  snow  should  constitute  a 
problem  In  the  antarctic.  Yet,  at  McMurdo  Sound,  this  Is  actually  the  case  during 
the  summer  season.  During  the  winter,  the  rough,  rocky  terrain  becomes  covered 
with  snow  but  with  the  first  rays  of  sunlight.  It  begins  to  disappear.  The  black  rocks 
absorb  large  amounts  of  heat  which  starts  the  melring.  Long  before  the  summer  Is 
over,  the  site  is  virtually  bare  of  snow.  At  the  camp  only  the  hard  Ice  fields,  one 
In  the  valley  between  the  camp  and  Hut  Point,  and  one  behind  the  powerhouse  remain. 
To  obtain  snow.  It  becomes  necessary  to  go  to  the  base  of  the  mountains  ringing  the 
camp  site.  The  best  and  most  available  supply  was  found  at  the  foot  of  "Fortress 
Rocks."  Here  the  snow  was  drifted  20  to  30  feet  deep.  The  primary  limitation  here 
was  that  of  distance  and  terrain.  It  was  necessary  to  drive  the  Caryl Ift  2000  feet 
each  direction  over  a  steep  rocky  road. 

Pol lutlon.  During  the  summer  season  McMurdo  Is  a  bustling  little  community 
of  almost  400  people.  During  the  normal  working  hours,  dozens  of  additional  people 
pour  through  the  area,  coming  from  the  ships  and  the  nearby  New  Zealand  camp. 

They  swarm  the  vicinity  and  environs  of  the  camp.  The  result,  as  usual  where  human 
beings  congregate,  is  a  danger  of  pollution  of  water  sources.  This  Is  particularly 
true  In  such  a  forward  area  where  inhibitions  are  relaxed  and  personal  habits  are 
changed.  Snow  recovery  areas  were  flagged  and  made  "out  of  bounds."  Special 
care  had  to  be  taken  to  enforce  this.  It  was  also  necessary  to  closely  examine  drain¬ 
age  slopes  to  prevent  pollution  being  washed  into  the  snow  areas.  Equipment  used 
for  snow  recovery  had  to  be  closely  watched  and  not  used  for  other  purposes. 

Another  source  of  pollution  was  the  constantly  blowing  dust  and  dirt  which 
filled  the  air.  This  could  not  be  combatted  without  filters.  Some  sediment  was 
removed  from  the  water  through  settling  out  In  storage  tanks.  However,  all  water 
usually  contained  some  sediment. 
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Recommendations 


'■  Tl,af  filtration,  and  testing  equipment  be  furnished. 

to  make* possible  ZPJZZZ?.  ^  °f  ~ 

Little  America 


f  O  fUter  WMS  ?rOVk,ed  snow  melters.  Snow  was  brought  in  on  20-ton  sleds 
fnsm  the  snow  mine"  located  one-half  mile  from  the  base.  The  s^eds  were  mo.ted 

There  aTeTh"16  7  ^  ^  WSre  kepf  fM,ed  b7  ">*"  standing  the  fire  watch 

There  are  three  snow  me'ters,  one  In  the  powerhouse,  one  in  head  No.  1,  and  one 

In  the  ga! ley.  The  powerhouse  melter  had  a  1000-gallon  capacity  and  utilized  heat 

from  the  generator  exhaust.  Water  was  stored  in  tWo  975-aallon  tenCfl  tU 

'-3^h  ",r  -  sp" 

on  n  ?  !  u  i  h  9  J  3‘  jT^e  300“gci1  lon  fanl<  was  elevated  to  a  height  of  12  feet 
Lptfon"^  jffi  '  water  was  gravity-fed  to  the  fixtures.  Water  con- 

period  of  tloMon  W°S  appr°X,ma,el>'  '»<>  Qailons  per  24  hours  during  the 

coils,  ^S5,•,"iv"*,7,,  ,hrougvr  ,-i"‘h  p,p= 

a  hnJnt,f  nfi9f  *  ,  gallons-  A  300-gallon  storage  tank  Is  elevated  to 

a  height  of  12  feet  on  a  pipestand  and  the  water  is  gravity-fed  to  the  fixtures 

Water  was  consumed  at  the  rate  of  700  gallons  each  24  hours  during  the  period  of 
Isolation.  The  snow  melter  in  head  No.  1  is  the  same  as  the  galley  snowmelter 
and  the  water  consumption  here  was  400  gallons  per  24  hours. 

30  online  f°tal,amOUnf  °f  watier  used  Per  day  was  2300  gallons,  or  approximately 

snow  w'ahina  27  U2  ^  1  CubIc  ^  of 

snow  weighing  26-1/2  pounds  would  produce  3  gallons  of  water.  Water  was  adeauate 

or  working  spaced  Th^  ^  ^  t^1"9  Water  Was  nof  available  in  the  barracks 
particles  from  the*  ^  T?  COnta,"ed  much  particulate  matter,  mainly  carbon 

me  Iters  w  X  T  ^  ,fhe  b°Se'  °"d  also  some  from  the  snow 

melters.  There  was  no  means  of  testing  water  bacteriological !y,  but  no  cases  of 

d  arrhea  or  other  water-borne  infections  occurred.  It  is  felt  that  further  treatment 
Improve  thT^s^  "  ^  me'terS  *  U”,e  AmerIca  V  ‘S  — cessary  except  to 

T he  water-supply  system  during  Deep  Freeze  II  was  changed  very  little  from 
the  or  gmal  layout  of  Deep  Freeze  I.  Suggestions  of  Deep  Freeze  I  were  foMowed 
ers  were  provided.  A  diatomaceous-earth  filter  of  2  square  feet  capacity 
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was  installed  in  the  galley  water  plant  between  the  melter  and  the  storage  tank. 
Allowed  to  run  continuously,  the  filter  required  cleaning  every  two  and  one-half 
to  three  hours  and  removed  a  great  amount  of  foreign  matter  from  the  water.  A 
black  scum  was  found  to  adhere  to  the  filter  bag,  and  it  was  determined  to  be  a 
result  of  soot  blown  on  the  parked  snow  sleds  from  stove  pipes  distributed  throughout 
camp.  With  the  existing  building  layout,  it  is  extremely  doubtful  whether  a  loca¬ 
tion  can  be  found  around  camp  where  some  soot  will  not  be  deposited  in  a  days  time. 
In  September  1957,  the  site  of  the  snow  mine  was  moved  from  a  position 
one-half  mile  southwest  of  camp  to  a  spot  one-half  mile  southeast  of  camp.  This 
was  done  to  insure  a  minimum  of  contamination  by  soot  and  debris  wind-carried  from 
camp.  Since  the  prevailing  wind  direction  is  southeast,  this  solution  proved  the 
best. 


Two  other  types  of  filters  were  included  in  the  Deep  Freeze  II  allowance. 

One,  manufactured  by  CUNO,  was  a  cartridge— type  fibrous  insert  which  was 
installed  directly  in  the  water  line.  It  removed  most  large  particles  from  the  water. 
However,  the  reserve  supply  of  cartridges  was  not  found  until  the  final  dig-out  in 
the  spring.  The  second,  a  diatomaceous-earth  type  manufactured  by  INFILCO,  was 
not  installed  as  it  required  a  pressure  water  system. 

At  intervals  during  the  year  all  snow-melter  tanks  were  drained,  hand  scrubbed, 
disinfected,  and  flushed.  A  variety  of  foreign  matter  was  found,  including  flash¬ 
lights,  shovels,  eyeglasses,  rust  (from  sleds),  wood  chips  (from  sled  stakes),  and  a 
mud-like  substance  thought  to  be  a  result  of  soot  deposits  on  snow  sleds.  Water  at 
200  F  was  diverted  through  galley  cold  water  pipes  on  a  weekly  basis.  Green-soap 
cleansing  of  the  drinking  dispenser  in  the  mess  hall  was  supervised  daily.  Repeated 
water  analyses  revealed  24-hour  counts  of  10-milliliter  samples  from  galley  snow- 
melter  tank  and  blow-torched  sink  spigots  to  be  innumerable.  All  that  can  be  said 
in  defense  of  the  potable  water  system  is  that  it  represented  a  good  compromise 
under  rigorous  field  conditions. 

On  17  May  1957,  samples  of  water  were  obtained  from  galley  faucets  and 
water  dispenser  spigot  by  the  medical  officer.  These  were  cultured  in  peptone  beef 
broth  tubes.  At  24  hours  there  was  florid  growth,  and  nutrient  agar  streak  plates 
were  subcultured.  A  mixture  of  non-motile  gram-negative  feculent  colonies  resulted, 
some  grossly  similar  to  _E.  col i  in  colony  characteristics.  These  were  grown  in 
sucrose  and  dextrose  fermentation  tubes  (lactose  was  not  available).  Differential 
tests  for  A.  aerogenes  were  not  done.  One  strain  did  not  ferment  sucrose  and  dex¬ 
trose,  another  did.  It  was  felt  that  these  organisms  were  probably  Alcaligenes 
fecalis  and  E.  coli.  Personnel  contamination  of  the  water  supply  was  responsible 
by  hand  contact  of  spigots  and  water  containers,  and  by  other  articles  contacting 
the  melter  tanks.  It  is  felt  that  some  other  form  of  potable  water  production  is  needed. 
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Open  tanks  are  not  acceptable  for  long  periods  of  time  or  for  large  numbers  of 
personn<  I.  A  complete  wanigan  unit  for  snow  melting  with  built-in  hypochlorinator 
would  seem  desirable.  However,  some  agent  other  than  hypochlorite  should  be 
used  because  the  low  temperatures  interfere  with  its  action.  The  problem  of  dis¬ 
tribution  would  be  difficult  but  probably  not  insurmountable. 

During  the  course  of  Deep  Freeze  II,  total  water  consumption  at  Little 
America  V  remained  high  for  several  reasons: 

1.  The  addition  of  two  new  photo  labs  (hobby  shop  and  IGY). 

2.  The  increase  in  base  wintering-over  population  from  73  to  109  personnel. 

3.  The  addition  of  head  facilities  In  the  officers  quarters,  building  16. 

4.  The  inclusion  of  a  fully  automatic  washing  machine  In  the  officers  head. 

However,  average  daily  consumption  was  computed  as  30  gallons  per  man  per 
day,  the  same  as  for  Deep  Freeze  I. 

Byrd 


Two  180-gallon  snow  melters  were  installed,  one  in  the  mess  hall  and  one  in 
the  garage/powerhouse.  The  latter  was  operated  on  exhaust  heat  from  the  generator 
engines.  The  water  was  pumped  to  an  elevated  975-gallon  storage  tank  In  the 
latrine. 

The  water  system  constructed  by  the  MCB  (Special)  Detachment  One  proved 
satisfactory  for  Deep  Freeze  li,  except  for  the  following  points: 

1.  Soot  from  the  galley  and  generator  stack  contaminated  the  snow  melter 
and  Imparted  a  diesel  smell  and  a  trace  of  oil  to  the  water.  No  filters  were  avail¬ 
able  for  Installation  in  the  system  and  efforts  to  remove  this  deposit  by  flushing 
domestic  detergent  soap  powder  through  the  system  were  only  temporarily  effective. 

2.  The  over-enthusiastic  shoveling  of  snow  into  the  snow  melter,  and  certain 
storm  conditions,  caused  overflow  onto  the  powerhouse  deck.  A  float  gauge  readable 
on  the  outside  by  the  filling  hatch  and  In  the  powerhouse  would  overcome  this 
problem. 


3.  Relocation  of  the  electric  pump  switch  from  the  powerhouse  to  the  head 
would  eliminate  overflow  waste  when  the  storage  tank  in  the  head  is  being  filled. 
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South  Pole 


During  the  nitial  construction  period,  prior  to  the  erection  of  the  powerhouse 

fftvin  mp  u"'  """f  m<lde  In  Gl  CQnS  Using  fwo  Emersion  type  heaters 
(BY&D  NR  Heater  Field  C66-H -365-325).  Periodically  a  crew  would  take  a  vehicle 
and  sleds  to  the  snow  field  north  of  camp  to  bring  ii  snow  blocks.  A  cache  of  blocks 
was  stored  ad|acent  to  the  melters  and  covered  with  a  parachute  to  keep  blowing 
dirt  from  the  camp  from  contaminating  it.  The  Gl  cans  of  water  were  stored  in  a 
Jamesway  at  night  to  prevent  freezing.  Each  morning,  night  watch  carried  the  cans 
to  the  heater  site  and  inserted  and  lighted  the  heaters  so  that  when  the  cooks  were 
called,  hot  water  would  be  ready  by  breakfast.  This  water  was  used  for  drinking, 
bathing,  and  washing  dishes.  After  15  December  1956,  water  for  washing,  laundry, 
and  showers  was  obtained  from  the  melters  in  the  powerhouse.  The  Immersion  heaters 
were  still  used  for  the  galley,  as  the  majority  of  the  water  made  In  the  powerhouse 
was  used  to  fill  storage  tanks,  or  was  pumped  to  the  latrine  for  showers,  laundry, 
and  the  lavatory.  Use  of  the  immersion  heaters  was  discontinued  as  soon  as  the 
galley  tanks  were  completed. 


Water  will  be  a  problem  only  as  far  as  gathering  snow  is  concerned.  A  10-foot 
wide  tunnel  was  provided  on  the  grid  west  side  of  the  powerhouse  so  that  a  weasel 
can  puli  loaded  sleds  through  the  tunnel  to  facilitate  putting  snow  In  the  melter. 

Prior  to  the  departure  of  the  construction  party,  an  ingenious  system  of  gathering 
snow  in  parachute  bags  was  developed  which  Increased  the  amount  of  snow  trans¬ 
ported  In  any  given  time  tremendously.  The  parachute  bags  can  be  shoveled  full, 
hold  approximately  10  cubic  feet  per  bag,  and  are  easy  to  handle.  During  Deep 
Freeze  II,  the  two  1-ton  sleds  were  used  to  haul  snow.  The  sleds  were  fitted  with 
plywood  sides  and  bottom. 


The  snow  mine  was  begun  on  1  April  when  outside  temperatures  (-50  to  -60  F) 
precluded  the  use  of  vehicles  for  hauling  snow.  The  mine  itself  went  down  on  about 
an  18-degree  slope  and  averaged  about  50  square  feet  In  cross  section.  The  down¬ 
ward  slope  was  maintained  to  concurrently  provide  the  glaciology  deep  pit,  and  by 
1  December  1957  had  reached  a  depth  of  90  feet.  No  shoring  was  required.  Electric 
lights  were  strung  in  the  mine  for  illumination.  The  filled  parachute  bags  were 
hauled  up,  three  at  a  time,  on  a  200-pound  man-hauling  sled  pulled  by  a  jury- 
rigged  winch.  One-quarter- inch  nylon  climbing  rope  was  used.  A  regular  electric 
winch  was  ordered  for  Deep  Freeze  III,  but  was  not  received. 

The  advantages  of  this  system  were  the  easy  access  from  the  mine  to  the  melter, 
the  purity  of  the  snow,  the  relative  warmth  of  the  mine  (-55  F),  and  the  greater 
density  of  the  snow.  There  were  two  main  disadvantages.  First,  below  30  feet  the 
snow  became  so  dense  that  it  was  Impossible  to  use  the  ice  saws,  and  more  work  was 


387 


required  to  bring  up  the  same  amount  of  snow.  A  Swiss  axe  with  a  spoon-shaped 
ade  worked  very  well.  The  chipped  snow  was  then  shovelled  into  parachute  bags. 
Second,  after  several  months  of  digging,  the  lint  and  fibers  from  the  clothing  of  the 
diggers  began  to  be  appreciable  in  the  loose  snow  of  the  floor  of  the  mine.  Snow 
brought  to  the  surface  could  be  stored  indefinitely  in  block  form  near  the  hatch  of 
the  snow  melter.  This  system  appears  sanitary,  the  blocks  being  handled  by  gloved 
an  son  y  t  ree  times  from  mine  to  melter.  The  system  required  approximately 
two  hours  per  man  per  week  on  the  snow  detail.  It  was  entirely  satisfactory  and  can 
be  continued  Indefinitely  in  the  future;  the  snow  at  mining  depths  being  far  from 
surface  contamination. 

The  snow  melter,  which  operated  from  the  hot  exhaust  of  the  diesel  generators, 
had  sufficient  capacity  to  meet  the  requirements  for  eighteen  men.  It  does  not, 
however,  melt  fast  enough  to  provide  adequate  water  for  many  men  over  18  or  20; 
and  should  the  base  complement  be  increased  a  larger  melter  would  be  required. 

Inn  pr®*ent  melter  ^as  a  240-gallon  ccpaclty  and  takes  about  four  hours  to  make 
100  gallons  of  water.  The  water  is  then  pumped  to  the  940-gallon  main  siorage 
tank  adjacent  to  the  melter  and  then  to  the  180-gallon  head  water  tanks  thru  a 
3/4-inch  garden-type  hose.  A  1-inch  pipe  was  run  from  the  main  tank,  through 
the  tunnel  and  the  barracks  building,  and  on  into  the  225-gallon  galley  tank.  It 
was  drained  immediately  after  each  pumping.  Despite  the  low  tunnel  temperatures 
and  the  length  of  the  unprotected  tunnel  runs,  the  line  only  froze  once.  The  head 

and  galley  tanks  are  elevated,  and  water  is  gravity  fed  to  the  petro  hot-water  heaters 
and  to  the  sinks. 

It  was  found  that  dust  from  the  garage  workshop  settled  on  top  of  the  water  in 
the  melter  so  that  it  became  necessary  to  cover  the  melter  with  a  hood  of  parachute 
material.  The  water  was  also  made  less  clean  by  the  inclusion  of  the  clothing  fibers 
deposited  in  the  snow  mine. 

The  surface  snow  is  very  light,  about  0.30  gms/cc  in  its  natural  state.  It  does 
not  make  a  great  deal  of  water .  One  cubic  foot  of  snow  makes  approximately 
2  gallons  of  water.  The  total  water  consumption  was  1 1  gpd/man  in  1956  and 
13  gpd/man  in  1957.  The  entire  base  consumption  of  200  gallons  per  day  resulted 
from  galley  use  of  79  gallons  and  about  121  gallons  in  the  head. 

The  snow  melter  installed  in  the  powerhouse  was  not  fabricated  as  ruggedly  as 
desired.  It  had  several  leaks  which  could  not  be  found  and  which  drained  into  the 
exhaust  causing  a  very  vaporous  exhaust.  |t  had  no  drain  valve  at  its  lowest  point 
so  that  water  getting  into  the  pipes  during  periods  of  nonuse  could  not  be  drained 
off  prior  to  lighting  off  the  generator.  A  drain  valve  was  brazed  into  the  system  on 
the  melter  at  the  Pole.  Many  of  the  pipe  fittings  were  makeshift,  brazed  on  the  job 
due  to  the  loss  of  many  fittings  during  delivery.  Most  water  piping  is  galvanized 
iron,  but  copper  Is  also  used.  All  storage  tanks  are  galvanized  steel. 
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Recommendations 


1.  A  filter  system  should  be  made  available  to  eliminate  unavoidable 
contamination.  The  present  pumping  system  is  inadequate  to  handle  the  extra  load 
ot  a  niter  and  will  require  replacement. 

2*  rA  V'|Inch  caPable  of  pulling  1000  pounds  with  1000  feet  of  cable  should  be 
provided  for  the  snow  mine.  An  electric  chain  saw,  with  a  2-foot  blade  should 
also  be  provided. 

3.  A  larger  snow  melter  should  be  provided  If  the  complement  Is  to  exceed 
AJ.  Consideration  must  be  given  to  Influx  of  summer  personnel,  which  created 
serious  water  problems  summer  1957-58. 

Hal  lett 


The  determination  of  a  reliable  source  of  water  for  the  station  presented 
several  difficulties.  First,  the  absence  of  any  continued  snow  cover  and  the  con¬ 
tamination  by  penguin  wastes  eliminated  snow  as  a  source  of  water.  Second,  It 
was  believed  that  even  during  the  winter  period  there  would  not  be  any  appreciable 
snow  cover  at  the  station  site.  A  large  glacier  existed  on  the  slopes  of  Cape  Hal  lett 
approximately  1  mile  by  trail  from  the  station.  During  periods  when  the  temperature 
was  above  30  F,  melt  water  from  this  glacier  was  collected  In  a  catch  basin  and 
piped  down  the  slopes  to  a  1000-gallon  water  tank  mounted  on  an  Athey  wagon. 

This  tank  was  then  hauled  to  the  station  and  the  water  pumped  into  the  various  water 
storage  tanks  located  Inside  the  buildings.  This  source  of  water  was  variable  and 
unreliable  in  that  It  was  dependent  upon  the  air  temperature.  As  In  the  case  of  the 
snow.  It  was  believed  that  this  would  not  provide  a  source  of  water  during  the  winter 
period. 


Two  evaporators,  with  a  rated  capacity  of  85  gallons  per  hour,  were  Installed 
at  the  station.  The  evaporators  had  limitations;  however,  during  the  construction 
period  they  proved  to  be  the  most  reliable  source  of  water.  The  limitations  of  the 
evaporators  were  primarily  mechanical.  They  were  not  suitably  equipped  for  opera¬ 
tion  in  the  antarctic  area.  The  extreme  low  temperature  of  the  intake  water 
(30  F  plus)  reduced  the  efficiency  of  the  units  to  approximately  50  percent.  It  Is 
suggested  that  a  preheater  be  installed  on  the  Intake  line  of  sufficient  capacity  to 
raise  the  temperature  of  the  Intake  water  to  a  minimum  of  70  F.  It  Is  to  be  noted 
that  these  units  were  received  at  the  Cape  Adore  station  marked  "combat  packed;" 
however,  neither  unit  was  equipped  with  intake  nor  discharge  hoses,  nor  were  foot 
valves  and  strainers  for  the  sea  end  of  the  intake  lines  provided.  These  Items  were 
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Improvised  from  available  materials,  and  both  units  successfully  operated  approximately 
20  hours.  During  this  period  water  consumption  for  all  purposes  averaged  approxi¬ 
mately  400  gallons  per  day  for  a  station  population  of  46  men,  or  about  8  gallons 
per  day  per  man.  All  water  used  was  chlorinated  In  accordance  with  instructions 
provided  by  the  station  medical  officer. 

Since  a  source  of  water  appeared  to  be  one  of  the  major  problems  confronting 
the  wintering  over  party,  the  problem  was  thoroughly  investigated  and  evaluated. 

Each  building  requiring  water  had  been  provided  with  a  snow  melter.  But  since  It 
appeared  that  snow  would  not  be  available  in  any  quantity,  these  were  of  no  great 
value  as  a  source  of  water.  Even  when  primed  with  water  covering  the  heating 
element,  they  were  not  an  effective  melter  for  glacial  ice.  The  designed  water 
storage  capacity  of  the  camp  was  approximately  1600  gallons  with  an  additional 
1400-gallon  potential  from  the  spare  1000-gallon  tank  mounted  on  the  Athey  wagon 
and  a  400-gallon  water  trailer.  This  gave  a  potential  3000-gallon  storage  or  a  30- 
day  minimum  water  supply  for  the  wintering  over  party,  but  no  reliable  means  of 
resupplying.  Since  excess  building  materials  were  available  it  was  decided  to  con¬ 
struct  on  additional  building  to  serve  as  a  water  production  and  storage  building. 

The  building  housed  additional  water  storage  tanks  and  the  two  evaporators.  A 
covered,  insulated,  plywood  tank  was  provided  adjacent  to  the  building  and  heated 
by  ducts  from  a  jet  heater.  This  facilitated  the  melting  of  sea  Ice  or  glacial  ice 
which,  when  subsequently  distilled,  would  provide  an  adequate  and  reliable 
150  gallons  per  hour  water  supply  for  the  station. 

After  the  development  of  the  generator  exhaust  snow  melter  system,  the 
original  snow  melter  was  removed,  and  the  area  converted  into  a  dark  room.  Later 
the  evaporators  were  removed  and  the  rest  of  the  building  converted  into  a  recrea¬ 
tion  room.  The  three  Burks  well-pumps  provided  this  station  were  used  in  the  water 
system  and  operated  satisfactorily.  In  addition  to  these,  a  number  of  small,  electric, 
transfer  pumps  (approximately  8  gpm)  and  hand  pumps  were  available.  No  large- 
capacity  or  high-speed  pumps  were  provided.  They  were  recommended  for  Deep 
Freeze  III,  not  only  for  water  transfer,  but  for  fire  fighting.  No  serious  problems 
were  encountered  with  any  pumps  provided  when  properly  used. 

Wilkes 


Early  in  the  year  water  was  pumped  from  a  melt-water  pool  found  in  a  natural 
basin  on  a  rocky  outcropping  near  the  base.  After  5  April  1957,  snow  was  obtained 
from  fresh  drifts  by  means  of  a  tractor  with  a  scoop;  the  station  water  supply  was 
provided  by  a  750-gallon  Rosco  asphalt  kettle  which  worked  very  well  as  a  snow 
melter.  The  Wisconsin  engine  powering  the  blower  for  the  burners  received  hard 
usage  and  required  a  good  deal  of  maintenance;  but  it  was  never  out  of  service 
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long  eHough  to  cauSe  a  water  shortage.  The  size  of  the  kettle  was  last  about  Ideal 

”  j  couldVbfe|.ftTn  1'°'  T  dur'"9  ",U‘:h  'h'  ^  '™loted  ' 

easily  bi  heat  d  “L"  “Url"9  C°'d  We<"l’er  ,he  ">el,er  could 

aslly  be  heated  well  above  freezing  point  so  that  the  hoses  would  not  freeze  as  the 

^oraleT  lT*!  ^a'®r  WQS  dhtrIbufed  fr°"»  the  snow  melter  to  the  Inside 

pump^Jr^^a^tl1;/  by  me“n!  °f  rUbb"  h“-  °"d  «  -WfceH 

As  Installed  originally  the  Inside  storage  tanks  were  used  as  pressure  tanks 

water  th  ^  M  TT'  °f  ovallabl<'  wofer  <"  *>•  ^'em.  The  total  amount  of 
r  ;hr  T  d,bj  fj1  W9S  ab°Ut  2000  9°"°™  '"eluding  that  In  the  snow  melter 

were  ns  all./0  m  F°“r  C“"°  *■»  woter  filths 

ere  Installed,  two  In  the  head  and  two  In  the  galley.  They  proved  very  satisfactory 

only  rouMne  maTnte'nan'ce ’ed,men’-  The  Pe,ro  wo,er  h'°,CTS  well  requiring 

Ellsworth 


stntln  V7  USed,f°r  ma,k,ng  w,ater  was  collected  at  sufficient  distance  from  the 

weeklv  for  Tre  M*  ^  Jh®  l?'*1"9  and  heaMng  apparatus  were  Inspected 
weekly  for  cleanliness  Although  both  charcoal  and  filters  were  available,  only 

the  ^er  were  used;  lncrea^d  rusting  and  other  particulate  matter  necessitated 
the  ^Placement  of  filters  more  and  more  frequently  until  at  the  end  of  the  year 

fafloff  rh  C,  T  arneaS'  ^  Week;  °fherwIse'  *•  water  pressure  would 
Ini  l’ A  T  ^  J6Se  f,Uers  took  onlX  °  few  minutes.  Samples  of  water  were 
Inspected  regularly  for  clarity,  odor,  and  freedom  from  foreign  material. 

for  °Puera,?LnS  |3aCter,0,0g,C  med,a  for  culturing  and  sodium  hypochlorite 

for  chlorination  should  be  Included  In  supplies  to  test  for  and  treat  contaminated 

War  ©I « 


SANITATION 


onto  fS,anItaJIon  probl?ms  are  lessened  by  the  prevailing  cold  temperatures  of  the 

Da tedClC'  HoWeTrer'  "  50,116  respects  :h,s  ls  a  blInd  which  could  result  In  unantlcl- 
pated  dangers.  There  Is  a  general  tendency,  predicated  both  on  cold  expectancy 

crabl^s Ar|Ct  tJraduHOn  °f  5010,1  exPed*tIons,  to  pay  little  regard  to  sanitary 

totolTfhe  ante,,;  tXn'f  mOSqU"°eS'  ^  dl^  -* 
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McMurdo 


Sanitation  During  the  Tent  Camp  Phase 

Sanitary  conditions  in  the  mess  area  and  galley  were  substandard  prior  to  the 
occupation  of  the  permanent  building.  This  was  due  to  the  necessity  of  cooking  and 
eating  in  tents,  the  low  temperatures  and  high  winds,  the  difficulty  of  procuring 
water,  and  the  field  ranges  provided.  Personnel  ate  from  field  mess  kits  and  washed 
them  in  25-gallon  galvanized  cans  heated  by  diesel  fuel  fired  immersion-type  heaters. 
Because  of  the  above  factors,  cleanliness  of  mess  gear  was  suboptimal.  Nevertheless, 
there  was  no  illness  in  the  camp  at  all  suggestive  of  propagation  by  unsanitary  food 
handling.  With  the  occupation  of  the  permanent  mess  hall  and  galley,  sanitary 
conditions  became  satisfactory.  Trash  was  hauled  to  an  area  removed  from  the  camp 
and  burned.  Garbage  was  extremely  small  in  amount.  It  was  collected  in  55-gallon 
drums  which  were  allowed  to  freeze  and  then  dropped  into  tidal  cracks. 

The  limited  amount  of  water  and  the  scarcity  of  stoves  made  bathing  and 
washing  very  difficult.  No  showers  were  available  except  on  the  ships,  and  camp 
personnel  usually  returned  to  the  ships  every  two  weeks  for  showers.  Upon  occupation 
of  the  buildings,  washing  became  easier,  but  bathing  still  was  not  immediately 
possible.  Pit-type  latrines  dug  In  the  snow  and  protected  by  canvas  wind  screens 
served  as  heads  In  the  initial  phases  of  the  operation.  They  were  supplemented 
later  by  enclosed  latrines  (some  heated)  using  cut-down  55-gallon  fuel  drums  for 
collection  offices.  When  filled,  these  were  dropped  into  open  tidal  cracks.  The 
latrines  were  adequate  although  uncomfortably  cold  if  unheated. 

Sanitation  In  the  Permanent  Camp 

Disposal  of  Human  Wastes.  Three  heads  were  provided  for  use  of  camp 
personnel.  Feces  are  deposited  directly  into  half  drums.  Urine  likewise  is  collected 
Into  half  drums.  Odors  were  not  bothersome.  One  head  is  located  directly  across 
the  street  from  the  galley  snow  melter.  Here  great  care  must  be  exercised  to  assure 
that  the  snow  Is  not  contaminated  by  the  removal  process.  Solid  human  wastes 
accumulated  at  the  rate  of  one-half  barrel  per  day  per  hundred  men.  The  recepta¬ 
cles  were  easily  hauled  by  sled  to  a  dump  on  the  edge  of  the  bay  Ice  about  500  yards 
from  the  camp.  This  dump  was  partially  covered  with  snow  drifts  as  It  increased  in 
size  and  at  no  time  was  It  aesthetically  or  hygienically  objectionable.  It  Is  anti¬ 
cipated  that  the  dump  will  periodically  be  carried  to  sea  when  the  bay  ice  goes  out. 

In  summer,  skua  gulls  were  observed  to  frequent  the  dump  area,  and  they  constitute 
a  potential  source  of  fecal  contamination  of  other  areas.  The  non-existence  of  flies 
or  other  insects  and  of  rats  makes  an  open  dump  acceptable  in  the  antarctic  whereas 
In  other  places  It  would  be  prohibited. 
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whenPllSUCl^a  f0rWard  aLrea'  fhere  is  a  stron9  tendency  by  personnel  to  urinate 

urse  ,s  l  ,n  such  ° cr°wded  camP' where the water 
pply  depends  on  the  ad|acent  snow,  this  must  not  be  tolerated.  Careful  education 

is  a  must  because  people  cannot  be  depended  upon  to  exercise  common  sense.  Signs 

were  co  h"  ‘"ll  !  °f  S"°W  rec°very  areas  h°ve  been  seen.  All  hands 

were  continually  directed  to  urinate  and  defecate  only  at  the  latrines  to  prevent 

contamination  of  the  area,  and  especially  of  the  drinking  water. 

Mechanical  Wastes.  Waste  water  from  the  galley  and  the  heads  was  collected 
n  a  waste  water  sled  of  325-gallon  capacity.  The  water  was  then  emptied  as  rapidly 
as  possible  In  the  dump  area.  The  waste  water  sled  had  an  Insulated  tank  in  order 
o  reduce  the  rate  of  freezing.  Usually  the  waste  water  was  warm  which  also  helped 
o  prevent  freezing.  Water  from  the  laundry  and  showers  at  the  power  plant  was  at 
first  collected  in  a  very  large  waste  tank.  However,  material  to  construct  a  waste 
water  d  sposal  sled  of  sufficient  capacity  to  handle  this  amount  of  water  was  not 
available.  Since  there  Is  a  low  area  adjacent  to  the  powerhouse  with  a  natural 
drainage  ditch  to  the  bay,  the  water  was  pumped  directly  Into  this  area  where  It 
troze.  During  the  summer,  this  water  drained  through  the  camp  adding  to  the  drain¬ 
age  problem.  The  waste  tank  Inside  the  building  was  then  eliminated  as  It  created 

an  odor  Pontoons  were  obtained  by  Deep  Freeze  II  to  make  a  suitable  waste  water 
disposal  sled  If  desired. 


Deep  Freeze  II  forces  considered  the  Deep  Freeze  I  "honey  bucket"  system  very 
Impractical.  During  storms  It  was  almost  impossible  for  a  man  to  change  the  buckets. 
Therefore,  they  were  constantly  overflowing  and  freezing  In  place.  The  waste  water 
and  urine  which  drained  behind  the  heads  froze  and  caused  large  Ice  formations. 

There  was  a  constant  odor  of  urine  and  waste  water  with  this  method. 

During  the  Isolation  period,  sealed  150-gallon  storage  tanks  were  Installed  In 
all  heads  to  collect  waste  water  and  urine.  They  required  emptying  about  once  a 
day.  For  this  a  2-Inch  steel  outlet  pipe  was  attached  to  the  tanks  and  connected 
|ust  outside  each  building  to  a  4-Inch  neoprene  hose.  The  hose  lines  were  pitched 
and  laid  on  the  surface  for  over  100  feet  away  from  the  camp  area.  The  hoses  operated 
n  the  coldest  weather  except  when  someone  left  the  tank  valve  on  and  water  trickled 
Into  the  hose  and  froze.  For  solid  waste,  "honey  buckets"  were  used.  The  water 
from  the  showers  and  laundry  located  in  the  powerhouse  was  merely  piped  outside 
the  building.  In  winter  this  caused  a  large  accumulation  of  ice,  but  in  the  summer 
the  ice  melted  and  it  drained  away  with  other  melting  Ice  and  snow. 

The  washwater  and  other  liquid  wastes  from  the  galley  were  drained  into  a 
150-gallon  tank  that  was  sealed  except  for  a  ventilating  pipe  that  allowed  the  foul 
air  to  escape  to  the  outside.  A  small  1/2-hp  pump  was  installed  in  the  outlet  side 
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of  the  tank,  and  after  each  meal  the  waste  water  was  pumped  through  a  hose  to  a 

fheTlde  o7thn  h  fl  6  °7ead  N°*  4  Carr!ed  d°Wn  to  °  run-°ff  area 

ohnnil  f  i6  7  '*  THe  Tk  WQS  SC°Ured  Wifh  hot  SoaPy  water  weekly,  and  all 
obnoxious  odors  disappeared.  Garbage  was  collected  in  cans.  A  sepa^te  can  was 

used  for  fooa  and  another  for  wastepaper.  These  cans  were  placed  on  a  sled  and 

hauled  to  a  dump  on  the  edge  of  the  ice  below  camp  and  burned. 

Recommendations 


1.  That  Deep  Freeze  III  training  include  disposal  of  wastes. 

f  TUI2*  Ihat  a.sfUdyrbe|Undertal<en  determine  if  treatment  of  human  wastes  is 
feasible.  Some  form  of  chemical  spraying  or  additive  is  considered  desirable. 

3.  That  slaked  lime  should  be  used  in  the  fecal  drums,  winter  and 
Little  America 


summer. 


Each  head  had  a  three-seat  commode  covering  a  8-foot  by  6-foot  by  8-foot 
hole.  It  was  found  during  Deep  Freeze  I  and  II  that  the  depth  of  8  feet  was  not 
sufficient,  as  the  pits  slowly  narrowed.  Existing  cracks  fashioned  by  the  water  which 
dramed  from  showers  and  washing  machines  were  enlarged  by  judicious  use  of  dyna¬ 
mite  (C-4).  With  the  hole  in  head  No.  13  in  some  places  88  feet  deep,  satisfactory 
results  were  achieved.  Icy  drafts  blowing  up  through  the  holes  caused  some  discomforl 
and  _def.n.  ely  prevented  any  time  being  lost  by  personnel  lingering.  It  became  a 
routine  task  for  demolition  personnel  to  keep  the  pits  cleared.  The  latrines  developed 
an  offens've  odor  from  time  to  time.  There  was  particularly  a  strong  odor  of  ammonia, 
which  was  probably  due  to  breakdown  of  nitrogenous  materials  in  urine.  This  odor 
was  present  despite  extremely  low  temperatures  (constant  temperature  of  -20  F). 


Garbage  was  left  outdoors  behind  the  galley  and  then  carried  by  tractor  to  a 
clearly  marked  rubbish  area  and  buried  in  the  snow.  Rubbish  was  deposited  on  trash 
sled  and  emptied  twice  a  week  with  the  garbage.  There  was  no  means  of  installing 
a  dishwashing  machine.  All  dishes  washed  by  hand  thereby  making  it  impossible  to 
use  sufticiently  high  water  temperatures  to  assure  sanitary  dish  washing.  Highest 
possible  water  temperature  was  used  by  having  dish  washers  wear  heavy  rubber  gloves 
to  protect  hands  from  scalding.  The  major  source  of  danger  in  the  galley  lay  in  the 
cleansing  of  the  coffee  cups  which  were  in  almost  constant  use.  A  three-stage  dip 
was  used  to  clean  cups  after  use,  detergent  and  two  rinses.  This  was  finally  improved 
upon  by  an  additional  dip  of  dichloran  antiseptic  (after  detergent  had  been  rinsed). 

Most  galley  equipment  was  kept  in  clean  condition,  and  no  special  sanitation  break¬ 
downs  occurred. 
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Byrd 


The  deep  pit  under  the  head  for  body  waste  proved  highly  satisfactory.  This 
pit  was  16  feet  deep.  The  temperature  in  the  pit  remained  around  -25  F.  The  com¬ 
bination  of  the  cold,  the  forced  ventilation  down  past  the  seats,  and  the  urinal 
prevented  any  unpleasant  odors.  In  September,  the  pit  level  rose  to  within  a  few 
feet  of  the  seats  and  the  lightly  packed  mass  was  reduced  using  streams  of  hot  water. 

In  the  mess  hall  both  sinks  were  piped  together  inside  the  building,  and  one 
2-inch  drain  pipe  ran  through  the  floor  and  emptied  into  the  snow  under  the  building. 
Garbage  and  trash  was  hauled  once  a  week  throughout  the  winter  by  a  crew  of  four 
men  using  a  banana  sled.  Handling  of  wot  garbage  was  improved  by  using  empty 
weather  bureau  cans  as  disposable  receptacles.  The  fresh  garbage  was  poured  into 
the  cans,  placed  outside  the  galley  to  freeze,  and  then  collected  each  week  and 
hauled  to  a  pit.  When  possible,  the  trash  and  garbage  in  the  pit  was  burned  with 
the  help  of  old  engine  oil.  This  allowed  the  mass  to  sink  below  the  snow  surface 
level  and  thereby  diminish  the  tendency  for  such  an  area  to  cause  drift.  Before  this 
measure  was  used,  one  garbage  pit  produced  a  small  hill. 

South  Pole 


There  are  two  main  factors  about  the  South  Pole  Station  which  make  it  somewhat 
unique  sc  far  as  sanitation  is  concerned.  First,  the  base  rests  on  snow  which  is 
8200  feet  deep.  There  is  no  rock,  soil,  or  permafrost  in  the  neighborhood.  Second, 
the  average  yearly  temperature  was  -55.8  F,  and  at  no  time  during  the  year  does 
the  temperature  rise  above  OF.  A  third  factor  is  the  altitude  of  9200  feet. 

Because  of  limited  medical  facilities  and  because  the  wintering  parties  would 
naturally  appreciate  a  clean  and  sanitary  camp,  every  effort  was  made  during  the 
construction  period  to  preserve  the  natural  cleanliness  of  the  area  and  to  limit  con¬ 
tamination  to  well  defined  areas.  As  soon  os  the  construction  camp  area  was  staked 
out,  a  dump  was  established  on  the  lee  side  of  camp.  All  refuse  was  placed  in  this 
dump  which  consisted  of  a  hole  roughly  1 !»  feet  in  diameter  and  10  feet  in  depth.  As 
the  hole  was  filled,  the  refuse  was  burned. 

A  pit-type  latrine  was  dug  and  covered  with  a  large  box  cover.  Over  this  was 
erected  a  tent.  The  disposal  system  was  effective  and  odor  free.  The  area  was  well 
marked  to  prevent  future  contamination.  In  order  to  save  travel  time  during  the 
sleeping  periods,  a  half  barrel  was  placed  adjacent  to  Jamesway  No.  2.  The  head 
tent  and  barrels  were  used  until  the  latrine  was  completed,  at  which  time  the  head 
tent  was  abandoned. 
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The  latrine  served  not  only  to  provide  disposal  facilities,  but  also  served  to 

crew'd%Wairln9|'l  d'yT'  i°T‘'  °nd  l,lvotor>'  to  increase  the  comfort  of  the 

crew.  Practically  no  laundry  had  been  cone  prior  to  the  completion  of  this  facility. 

lavato^T*  WafT  fr°m.  ’he  '?Va,°7  0nd  lou"dr>'  is  temporarily  stored  under  the 
Dumoldbv  °  Wane  Wa,er.,anl<1-  Wl,en  this  tank  (180  gallons)  becomes  full,  it  is 
pumped  by  o  small-capacity  electric  centrifugal  pump  into  the  pit  where  the  tem- 

the  no  d  IS  9en<’raM>'  T40  F;  **  emptying  large  quantities  of  water  at  any  one  time 

n  of  the  area"’  Th  n''  °Ver°"  ,rend  DeeP  II)  was  the  filling 

ara,  nit  d  -9?  i."°L  collected  in  the  sink  is  drained  into  the 

duo  deeLr  f  d  hMS'n  ;  l  *  ’  pi''  t°°'  ls  sl°"'y  filling,  future  pits  should  be 
aug  deeper  and  wider  of  fhe  sfarf. 

The  facilities  in  the  permanent  head  were  adequate  in  all  respects.  The 
t™  sinks' wTth' hotro  d  Id''’'''  W°rm  (5S  f°  75  F>'  °nd  We" 

WO  sinks  with  hot  and  cold  running  water,  a  shower  stall,  a  washing  machine  and 
a  rymg  machine  in  the  head.  Hot  water  was  always  available.  By  experience  it 
was  found  that  the  seats  must  be  placed  squarely  over  the  middle  ol  the  pi,  If 

a  Id  whTh  r  °!  ,he  dW°9e  pit'  fh,S  collec,i°n  °f  "tine  and  feces  soon  builds 
a  shelf  which  protrudes  and  requires  periodic  clearing.  A,  the  beginning  of  the 

year,  a  smol  exhaust  fan  drew  air  out  of  the  pi,  through  o  stove  pipe  ou,  the  roof 
l-ater  it  was  found  that  this  was  quite  unnecessary.  The  frozen  sewage  was  quite 
odorless  and  unoffensive  if  left  unventilated.  q 

toilet  seats'^  *  reduce  *e  unpleasantness  of  the  frigid 

thi  d  kin  j  Im  VT  Qnd,  l  ^  ®  raIS6d/  °nd  the  h°le  Was  COVered  by  a 
third  hinged  lid  of  plywood  when  the  seat  was  not  in  use.  This  system  raised  the 

seats  to  room  temperature  while  they  otherwise  would  have  been  at  -10  to  30  F 

from  The  Zart  thT  C°nsiderable  aUenHo"’  I*  must  be  understood 

trom  the  start  that  any  pipe  which  emerges  from  the  buildings  will  Inevitably  freeze 

if  water  passes  through  it  Intermittently.  The  system  of  a  pfpe  within  a  pipe  was 

herefore  set  up.  Although  urine  passing  through  the  inner  pipe  might  freeze  the 

system  allowed  the  removal  of  the  plugged  inner  pipe  for  thawing. 

Garbage  disposal  is  very  simple  on  the  Polar  Plateau.  A  pit  is  scooped  out  of 
the  snow,  and  the  garbage  and  trash  is  periodically  burned  in  it.  Any  outdoor  pit 
is  soon  doomed  to  be  filled  with  drifting  snow  so  the  system  is  far  from  perfect,  Tnd 

he,SUrfak<:f.  IS  to  be,  blown  by  fhe  w!nd-  This  problem  raises  the  question 

be  install  T  9  *  is  recommended  that  an  incinerator 

be  installed  in  the  tunnel  system  close  by  the  galley.  Much  of  fhe  galley  waste  can 

be  disposed  of  down  the  galley  drain.  Here  again  a  simple  pit  below  the  galley  sinks 
is  quite  adequate,  and  there  is  enough  hot  wafer  drained  from  this  source  so  that  fhe 
pit  is  selt-perpetuating. 
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Hallett 


During  the  initial  construction  period  a  field  head  was  utilized.  It  was  located 
100  feet  west  of  the  temporary  camp.  Upon  completion  of  the  permanent  head,  this 
field  head  was  covered  with  gravel  and  the  stools  were  stored.  Empty  55-gallon  oil 
drums  were  cut  in  half  and  used  for  the  collection  of  excrements.  These  were  sprin¬ 
kled  with  soda  lime  to  decrease  the  smell  and  were  dumped  weekly  on  the  bay  ice 
adjoining  the  base  one-quarter  mile  from  the  main  camp. 

Water  drainage  systems  were  very  poor.  During  the  construction  period  a 
drainage  tank  was  placed  under  the  sink  in  the  galley  which  was  drained  twice 
daily.  The  heat  from  the  building  caused  the  food  wastes  to  ferment  and  give  off 
a  rancid  smell.  As  soon  as  the  construction  battalion  left,  this  tank  was  removed. 

A  drainage  pipe  was  installed  through  a  hole  In  the  wall.  This  also  caused  trouble 
because  of  pooling  and  freezing  of  the  water.  This  problem  was  solved  by  frequent 
removal  of  the  ice  and  pumping  out  the  pooled  water. 

Shower  drainage  in  the  head  was  better.  Water  ran  downhill  for  quite  a 
distance  before  there  was  any  chance  of  pooling.  However,  the  drainage  from  the 
sink  and  the  washing  machine  had  to  be  discontinued  due  to  freezing  of  the  hose 
and  snow  drifting  against  the  side  of  the  building.  Buckets  were  then  used  to  col¬ 
lect  water  from  the  sink  and  washing  machine  and  were  emptied  down  the  shower 
drain.  There  was  no  drain  for  the  darkroom  sink,  and  a  bucket  was  used  directly 
under  it.  The  drain  in  the  sick  bay  sink  was  of  a  small  diameter  which  caused  it  to 
freeze  very  often,  especially  during  the  winter. 

Wilkes 

The  plumbing  system  as  designed  and  installed  was  unsightly,  unsanitary,  and 
impractical.  The  system  was  completely  changed  and  operated  very  well  after  modi¬ 
fication.  The  success  of  some  of  the  methods  used  are  due  to  the  local  situation  at 
Wilkes  Station  and  would  not  be  applicable  for  antarctic  stations  in  general. 

The  galley  and  washstand  waste  water  system  originally  emptied  into  large 
open  rectangular  tanks  which  in  turn  drained  under  the  buildings.  The  open  tanks 
were  objectionable,  and  the  mess  under  the  buildings  was  foul  smelling  and  unsightly. 
The  tanks  were  removed  and  replaced  by  a  length  of  2-inch  pipe  which  gradually 
sloped  downward  from  the  galley  to  the  head  and  terminated  44  feet  beyond.  All 
sections  outside  the  building  were  insulated  with  glass  wool  inside  a  wooden  servidor, 
and  the  final  section  was  heated.  All  liquid  waste  was  carried  by  this  pipe  which 
did  not  freeze  up  at  all  after  the  installation  was  complete. 
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Originally  the  urinal  emptied  into  a  drum  immediately  outside  the  head. 
Later  it  was  connected  to  the  drainage  pipe.  Drums  were  set  beneath  the  stools  so 
that  they  could  be  removed  from  outside  the  building  and  were  disposed  of  in  the 
adjoining  bay.  With  drifting-in,  this  became  impractical.  The  space  under  the 
stools  was  enclosed,  and  two  exhaust  fans  were  installed.  This  made  the  stools 
warmer  and  reduced  the  odor  considerably.  The  stool  section  was  made  removable 
and  a  stand  built  inside  the  enclosure  to  hold  standard  garbage  cans  tightly  against 
the  holes.  The  cans  were  removed  from  the  inside  after  having  covers  placed  on 
them  and  were  then  carried  outside  to  the  garbage  sled  and  emptied  into  the  bay. 
The  Wilkes  Station  site  afforded  excellent  drainage,  and  this  is  a  must  for  bases 
sited  in  rocky  areas. 

Ellsworth 


Human  wastes  and  wash  water  were  adequately  disposed  of  by  draining  them 
into  covered  pits  in  the  snow.  The  latrines  and  water  closets  at  the  station  were 
sanitary  and  very  satisfactory.  The  following  suggestion  is  made:  pits  should  be 
dug  about  20  feet  deep  and  when  possible  located  centrally  beneath  the  building 
foundation.  Pits  beneath  the  heads  filled  rapidly.  The  drainage  pit  beneath  one 
corner  of  the  galley,  in  addition  to  heavy  equipment  in  that  corner,  was  believed 
to  have  made  the  building  settle  more  in  that  corner  than  in  the  others. 

Garbage  and  refuse  disposal  was  at  first  accomplished  by  placing  it  on  a  pile 
about  100  yards  from  the  camp.  This,  however,  was  not  satisfactory  because  the 
wind  blew  much  of  the  garbage  about.  Afterwards  shallow  pits  were  made  in  the 
snow  and  the  garbage  dumped  in  these  and  covered  with  snow.  The  garbage  and 
refuse  was  collected  in  a  10-ton  sled  and  dumped  when  it  was  full. 


LAUNDRY  EQUIPMENT 
McMurdo 


Laundry  facilities  located  in  the  powerhouse  at  McMurdo  were  inadequate 
(1956).  Only  three  washing  machines  and  six  driers  were  available,  and  parts  for 
these  were  scarce,  as  was  technical  manpower  to  make  repairs.  The  washing 
machines  were  heavily  used;  people  tried  to  do  laundry  in  them  all  winter;  in  the 
summer,  the  load  on  them  was  that  of  300  more  people.  The  system  of  everyone 
washing  his  own  clothes  proved  adequate  through  the  wintering  period,  but  the 
equipment  did  not  have  sufficient  capacity  for  the  summer  population. 
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Early  In  the  year  the  driers  were  no  longer  used  because  the  lint  which  they 
expelled  into  the  building  was  a  fire  hazard  in  conjunction  with  the  lOOkw  generator 
that  was  always  running.  Clothes  were  cried  on  lines  strung  in  the  overhead  of  the 
powerhouse  and  in  the  barracks.  It  was  a  "make-do"  situation  during  the  wintering 
period,  but  during  the  summer  season  it  was  an  impossible  situation  under  such 
crowded  conditions. 

Little  America 


An  agitator,  spin-drier  type  washer  was  used  at  Little  America,  as  well  as  an 
automatic.  The  agitator  type  is  preferable  because  of  its  durability,  water-saving 
characteristics,  and  ease  of  operation.  The  automatic  consumed  several  complete 
changes  of  water,  and  the  timer  was  a  constant  maintenance  problem  since  many 
different  people  used  the  machine  in  different  ways. 

Recommendations 

1.  A  wringer-type,  rather  than  a  spin-type,  extractor  is  recommended  for  its 
ease  of  operation . 

2.  At  a  station  the  size  of  Little  America,  a  shipboard-type  laundry  facility 
would  be  ideal. 

3.  There  would  be  a  saving  in  time  and  water  if  one  man  were  assigned  full 
time  as  laundry  operator. 

Hallett 


Two  automatic  washing  machines  and  driers  were  received  at  this  station. 

During  off-loading,  the  washing  machines  were  subjected  to  salt-water  immersion. 

No  spare  parts  were  available.  However,  by  cannibalizing  one  washer  the  other 
unit  was  made  serviceable.  Both  the  washer  and  drier  received  heavy  use  and  did 
not  prove  quite  equal  to  it.  They  were  noisy  and  erratic  in  operation  by  the  year’s 
end.  Service  manuals  were  not  furnished  on  either  machine.  As  a  water-conservation 
measure,  the  washing  machine  was  modified  to  eliminate  all  but  one  rinse  cycle. 

This  type  of  washing  machine  requires  too  much  fresh  water  for  an  isolated  station. 

Any  machine  furnished  should  be  accompanied  by  a  liberal  spare  parts  allowance. 
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GALLEY  EQUIPMENT 


McMurdo 


The  galley  ranges  were  a  continuous  problem.  These  ranges  were  tired  with  a 
rotary-type  oil  burner  and  were  in  operation  24  hours  a  day.  The  wear  on  parts  was 
great.  The  intense  heat  required  to  heat  the  cast-iron  plates  of  these  field  stoves 
often  caused  the  rotor  tips  of  the  burners  to  burn;  the  oil  would  then  be  distributed 
improperly,  and  a  great  deal  of  carbon  would  form.  The  oil  and  air  mixture  gave 
considerable  trouble.  With  constant  use,  the  dials  and  setting  screws  became  worn; 
and  the  settings  were  never  proper  according  to  the  gauges.  Each  setting  had  to  be 
made  by  the  judgment  of  the  repairman.  Also,  since  the  outside  oil  supply  was  of  a 
relatively  low  temperature,  the  oil  would  heat  and  expand  in  the  oil  lines  that  ran 
behind  or  near  the  ovens.  This  expansion  caused  air  pockets  in  the  burner  and  oil 
lines,  and  bleeding  of  the  burner  was  quite  often  required.  Finally,  a  5-gallon  oil 
tank  was  mounted  on  the  wall  behind  and  between  the  stoves  and  filled  by  turning 
a  valve  on  a  line  to  the  outside  storage  tank.  This  small  tank  allowed  the  oil  to 
warm  to  room  temperature  before  using.  After  almost  two  years  of  constant  use, 
these  ranges  were  about  hurnt  out.  The  plates  are  warped  from  heat,  the  fire  cham¬ 
bers  were  broken,  and  the  burners  themselves  were  in  poor  condition. 

The  bake  ovens  had  to  be  replaced  after  only  two  months  during  Deep  Freeze  I. 
This  was  probably  due  to  bringing  them  to  a  maximum  heat  over  too  short  a  period 
of  time.  A  new  oven  was  installed  (in  1957)  and  the  existing  one  rebuilt,  because 
a  year  of  constant  use  had  burned  large  holes  in  the  back  steel  liner  which  allowed 
fumes  and  soot  to  enter  the  baking  chambers.  The  ovens  burn  oil  and  use  a  gravity- 
flow  carburator  which  requires  frequent  cleaning.  The  major  problem  with  this  type 
of  oven  was  that  a  constant  even  heat  could  not  be  maintained. 

Byrd 


Galley  equipment  included  a  Shipmate  range  converted  to  diesel  burning 
without  heat  control,  and  an  electric  coffee  and  hot-water  urn,  which  was  damaged 
in  airdrop  but  was  Functional  after  some  welding.  A  diesel-burning  water  heater, 
set  at  140  F ,  heated  water  for  an  overhead  storage  tank  and  for  circulation  through 
the  galley  snow  melter.  A  four-piece  electric  toaster  functioned  poorly.  Tables 
were  covered  with  Masonite  and  easily  kept  clean.  Bake  ovens  and  a  proof  box 
were  not  available,  which  made  baking  In  the  single  oven  at  the  5000-foot  altitude 
difficult.  A  shelf  constructed  behind  the  range,  which  maintained  a  constant  tem¬ 
perature  of  80  F,  was  used  for  the  bread  to  rise. 
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South  Pole 


The  galley  range  was  a  Shipmate  Model  4JO,  which  did  the  job  but  created 
an  excessive  amount  of  soot.  A  larger  range  was  recommended  for  Deep  Freeze  III. 
The  stove  was  the  main  source  of  heat  for  the  entire  mess  hall.  It  served  well  until 
a  partition  was  erected  to  divide  the  building  in  half  because  the  grease  from  cook¬ 
ing  was  fouling  the  meteorological  instruments.  An  adequate  hood,  perhaps  with  a 
circulating  fan  above  it  and  an  exhaust  fan  below  it,  would  give  more  efficient 
heating. 

Hallett 

The  galley  range  was  a  diesel -fired  unit  which  required  much  attention  and 
cleaning.  It  is  believed  that  a  small  restaurant-type  electric  range  would  be  more 
adequate  for  this  station. 

Wilkes 

The  South  Bend  oil  range  in  the  galley  was  very  dirty  In  operation  and  required 
a  great  deal  of  cleaning.  Operation  was  somewhat  difficult  to  control  and  it  was 
difficult  to  maintain  a  satisfactory  draft.  An  adequate  exhaust  hood  was  not  fur¬ 
nished,  but  one  was  fabricated  locally.  This  proved  satisfactory  except  for  cooking 
grilled  steak  dinners. 

Ellsworth 


All  equipment  and  utensils  were  adequate  with  the  exception  of  the  oil-burning 
range.  A  smaller  electric  or  gasoline  range  would  serve  more  adequately  and  be 
much  less  trouble  to  maintain.  Although  the  manual  of  operation  is  included  with 
the  Army  Field  Range,  it  is  recommended  that  some  practical  experience  in  operation 
and  maintenance  be  provided  commissary  personnel  prior  to  use  of  this  equipment  in 
field  work.  The  field  galley  equipment  performed  excellently  under  the  circumstances. 
However,  for  cold  Weather  use  inside  huts  a  vent  system  is  required.  It  would  be 
preferable  if  the  ranges  were  converted  to  bum  diesel  oil  prior  to  shipment.  The  kits 
furnished  to  convert  the  ranges  from  gasoline  to  diesel  oil  fuel  were  for  a  different 
model  range.  For  the  use  of  the  ranges  inside  huts  the  use  of  diesel  oil  as  fuel  is 
preferable  from  a  safety  standpoint. 
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FIRE  PROTECTION  AND  FIRE  FIGHTING 
McMurdo 


Uncontrolled  fire  is  the  greatest  hazard  to  the  welfare  of  norennn»l  j 

rrcoT!  °rb!",ieS. °f  iSOla,ed  °n,arc,ic  By  .he  end  of  M°,"ch  1956 

Onfo,  ^Jh  d  *T!?  '  ed  ,n  al1  bu'ldi"gs.  The  siren  was  dismantled  from  the 

ecHon  Z  f-  TP  .Ph.°t0  'ab  QS  POrt  °f  fhe  fire  alarm  «y»*«".  Absolute 
eau  omlnt  f  T  6  9!  '*  'mPOSsible  for  flres  "ay  be  started  by  nature,  sabotage 

q  pment  failure,  personal  carelessness,  or  material  failure.  Therefore  everv 

it7sTtuat  randS!nar'y  *6  ^  T  ^  °  COurSe  °f  a<=«<>n 'suitable  to 

used  r  d  peeping  with  an  acceptable  element  of  risk.  McMurdo  buildings 

and  J ^h"ytararTd^duheJ0ll0W?n9minimum  W-t:  one  15-pound  Ansu I  ® 
guisher  u  “^"S^er,  one  150-pound  stationar^Ansul  extin- 

ex  ^  Z  T6  Qnd  Sh°Ve  m  eQCh  entry*  The  CamP  had  foul  300-pound  Ansu  I 

camp  *  W6re  m°Unted  °n  lQr9e  Whee‘S  °nd  plQCed  strat'gically  around 

Ans.,1  I"lVal l^.f?re‘*f:9hHn9  e<?uipment  consisted  of  two  sled-mounted,  500-pound 
Ansul  extinguishers.  Later  a  wheeled  trailer,  mounting  three  ISO-pouJid  Ansul 

extinguishers,  was  utilized.  It  is  believed  that  this  latter  type  is  better  suited  to 
the  conditions  ot  McMurdo.  On  the  one  occasion  when  this  equipment  was  used  on 

cIL^TtT  firG/  tl 6  ^°°“Pound  fXPe  d'd  not  operate  due  to  leaking  fittings  and 
c  egged  hoses.  The  three  150-pound  Ansul  extinguishers  were  sufficient  fn  the  hands 
lied  operators  to  extinguish  an  extensive  fire  which  gutted  two  engines  and  a 
portion  of  the  wing  on  a  C-124  during  its  landing  rollout.9  As  a  result  o'  this  I Lperi- 

So-^ound^ne  Wh!  T  ^  thr<5e  15°-P°-d  extinguishers  in  lieu  of  the 
coLl  r  l  \ w  'e  SU,Ch  ec5ulPment  is  adequate  for  limited  aircraft  fires,  it  is 

completely  unsatisfactory  for  protecting  the  types  of  aircraft  employed  in  this  operation. 

Ansul  Qn?  !,kiWay  eacl:  h°d  °  M°"  Sled  mounfed  wifh  eight  150-pound 

kindin^  d  »  |J  G  r  *  Were  PQrked  about  mid-point  along  each  runway.  For  all 
landings  and  take-offs  a  crash  crew  of  five  men  and  one  hospital  corpsman  manned 
a  weasel  attached  to  the  sled.  In  October  1957,  a  Dodge  truck  fitted  as  an  Ansul 

L  JanuaryWr958OWn  Z  for, added  ™"way  protection.  It  is  understood  that 

in  January  iy58  another  similar  truck  arrived. 

nnd.hPh  most '"'P0'10"'  huiWmgs,  powerhouse,  messholl,  communications,  aerology 

hanaers  "V  ^  °  ^  Sh°P  buildi"9.  «<ch  as  .he  garage, 

duri^a  ,h  "  TU  ?'  °nd  P°rach'jfl!  !»f>  wore  moaned  24  hours  a  day  only 

during  the  summer.  These  shops  were  secured  by  assigned  personnel .  This  included 
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turning  off  the  stoves,  electric  power  at  the  junction  box,  and  removing  accumulated 
trash  and  fire  hazards.  The  night  JOOD  supervised  two  men  whose  many  duties 
included  keeping  a  lookout  for  any  indication  of  an  outbreak  of  fire. 

The  most  probable  source  of  fire,  other  than  human  error,  is  from  the  stacks 
of  galley  ranges  and  other  building  space  heaters.  During  high  burning  rates,  many 
large  pieces  of  burning  soot  were  sometimes  emitted  from  the  stacks.  Also  if  stacks 
became  loose  and  touched  the  building  openings,  the  intense  stack  heat  could  set 
afire  the  dry  plywood  building  panels.  After  the  Public  Works  garage  and  shop 
building  was  razed  by  fire  and  it  was  determined  that  it  had  been  properly  secured, 
it  was  more  apparent  that  such  important  buildings  must  be  inspected  each  hour  or 
half  hour  even  though  all  known  potential  fire  hazards  had  been  eliminated. 
Therefore,  for  the  remainder  of  the  winter  nights  and  until  summer  operations  kept 
the  shops  open  24  hours  a  day,  a  continuous  roving  fire  watch  was  established  for 
the  inspection  each  half  hour  of  all  unmanned  buildings  with  either  heat  or  electric 
power  on,  plus  important  buildings  even  if  heat  and  lights  were  off. 

It  was  found  that  the  only  way  to  fight  fire  was  to  eliminate  it  prior  to  the  first 
flame  or  to  be  on  hand  when  the  first  flame  or  smoke  appears.  If  the  firemen  cannot 
enter  the  building  or  see  the  base  of  the  flames,  they  should  salvage  the  material 
and  equipment  close  enough  to  the  building  to  be  damaged,  and  then  use  a  D8  tractor 
to  shove-in  the  building  sides  and  contain  the  fire. 

Every  permanent  camp  member  was  assigned  to  the  fire  bill  with  a  specific 
responsibility.  Enough  individuals  were  assigned  each  necessary  function,  so  that 
if  half  the  personnel  for  some  reason  did  not  hear  the  alarm,  fire-fighting  equipment 
and  personnel  would  arrive  expeaitiously  and  in  numbers  required.  People  were 
assigned  to  bring  bulldozers,  Carylifts,  large  Ansuls,  hand  extinguishers,  ladders, 
shovels,  and  axes.  Each  man  had  to  report  to  someone  for  further  instructions.  The 
fire  chief  and  fire  marshall  gave  instruction  to  small  groups  on  the  care  and  use  of 
equipment,  and  the  procedures  that  would  generally  be  followed  in  the  event  of  a 
fire.  Sufficient  drills  were  held  to  insure  that  everyone  was  familiar  with  their 
respective  duties.  The  fire  chief  and  fire  marshall  inspected  all  fire  equipment 
periodically  to  insure  it  was  in  operating  condition. 

The  fire  alarm  system  installed  by  Deep  Freeze  I  was  connected  to  only  seven 
buildings  which  were  always  occupied.  The  alarm  system  was  not  in  operation  upon 
the  arrival  of  DET  BRAVO,  and  Instruction  books  were  not  available.  Since  the 
electrical  and  electronics  personnel  could  not  correct  the  installation,  the  system 
was  not  used.  The  PA  system  was  much  more  effective  for  ail  buildings  could  be 
contacted. 
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Little  America 


Fire  Protection 

It  is  recognized  that  fire  is  the  most  serious  threat  in  the  antarctic  because  of 
the  sub-zero  temperatures  and  gale-like  winds,  inability  to  bring  an  appreciable 
amount  of  liquid  extinguishing  agent  to  bear  on  a  fire,  and  the  fact  that  for  over 
nine  months  of  the  year  it  is  not  practicable  to  obtain  any  kind  of  replacement. 

A  fire  bill  was  promulgated  to  reduce  the  fire  hazard  to  a  minimum,  to  establish 
a  system  of  effectively  combatting  fire  in  and  adjacent  to  the  Little  America  Station, 
to  acquaint  personnel  with  the  types  of  fire-fighting  equipment  available,  its  use  and 
location,  and  to  establish  fire  fighting  procedures.  All  fire  company  personnel  were 
thoroughly  indoctrinated  in  the  use  of  existing  fire-fighting  equipment,  types  of 
fires,  and  methods  of  combatting  fire.  Numerous  surprise  fire  drills  were  instituted 
by  the  officer  in  charge  simulating  various  types  of  fires  and  existing  conditions. 
Discrepancies,  whether  large  or  minor,  were  noted  and  remedial  action  taken. 
Weekly  inspections  were  made  to  insure  readiness  of  all  equipment.  CO2  bottles 
were  weighed.  Ansul  units  were  inspected  for  broken  safety  wire  seals,  usage,  or 
mishandling. 

The  base  was  divided  into  five  major  fire-fighting  zones.  Five  pull  boxes 
were  located  on  the  bulkhead  in  the  passageway  —  one  in  each  zone.  Small  hemi¬ 
spherical  fire  detectors  were  mounted  on  the  bulkheads  of  most  buildings  to  detect 
the  presence  of  fires.  When  the  manual  or  mechanical  system  was  activated,  the 
fire  watch  center  (power  plant  generator  watch)  was  alerted,  and  the  passageway 
fire  alarm  horns  were  activated.  The  fire  watch  center  informed  the  JOOD  by  phone 
immediately  giving  the  alarm,  the  zone,  and  the  cause  If  known.  The  JOOD 
immediately  passed  the  alarm  over  the  24-statlon  Intercom. 

A  fire  and  security  watch  was  initiated  primarily  for  general  safety.  Normally, 
the  watch  stander  made  a  complete  inspection  tour  of  all  spaces  each  half  hour. 

During  storm  conditions,  hazards  naturally  increased.  To  combat  this,  an  additional 
fire  and  security  watch  was  appointed  making  it  possible  to  have  a  continuous  patrol. 
All  buildings  were  inspected  to  insure  that  stoves  were  secured  in  unoccupied  spaces 
and  functioning  properly  in  berthing  spaces.  The  carbon  monoxide  detectors  were 
inspected  for  operational  status  and  carbon  monoxide  reading.  Corrective  action 
was  taken  where  deemed  necessary,  and  many  potential  fires  and  other  hazards  were 
eliminated.  There  were  a  few  minor  fires  at  Little  America.  However,  due  to  the 
constant  vigilance  and  alertness  of  all  hands,  especially  the  fire  and  security  watch, 
and  the  high  state  of  readiness  of  the  fire  company,  the  fires  were  expeditiously 
extinguished. 


The  large  Ansul  units  are  considered  the  best  extinguishers  for  major  fires  In 
sub-zero  temperatures  with  the  following  limitations; 

1.  Inability  to  bring  an  appreciable  amount  of  Ansul  powder  to  bear  on  high 
overhead  surfaces. 

2.  Powder  dissipation  due  to  high  wind  effect. 

The  liquid  extinguishing  agent  derived  from  LaFrance  antifreeze  crystals  began  to 
freeze  at  minus  20  F  and  is  a  poor  extinguishing  agent  for  antarctic  use. 

Carbon  Monoxide  Protection 

Buildings  constructed  for  antarctic  use  are  necessarily  tight  and  natural 
ventilation  is  poor.  At  Little  America  the  primary  means  of  heating  was  oil.  This, 
coupled  with  tightly  enclosed  spaces,  was  naturally  conducive  to  the  accumulation 
of  fumes.  In  order  to  reduce  dangerous  fumes,  such  as  carbon  monoxide,  to  an 
acceptable  risk  level  in  buildings  occupied  by  personnel,  carbon  monoxide  detectors 
were  installed. 

The  CO  detector  manufactured  by  the  Mine  Safety  Appliance  Company  proved 
very  satisfactory.  These  units  were  located  in  all  buildings  occupied  by  personnel. 
They  operated  on  1 10  volts  ac  and  consisted  of  a  blower  motor  of  1/80  horsepower, 
an  alarm  horn,  and  a  series  of  relays  and  indicating  lights.  A  sample  of  the  sur¬ 
rounding  atmosphere  was  taken  in  through  an  Intake  port  and  passed  through  a 
chamber  containing  fine  electrodes  surrounded  by  a  chemical  which  was  heated  to 
a  predetermined  temperature  by  the  unit  Itself.  This  chemical  was  of  relatively  low 
conductivity  until  it  was  exposed  to  a  specific  amount  of  carbon  monoxide,  where¬ 
upon  its  chemical  structure  changed  and  provided  a  good  conductive  path  between 
the  electrodes  in  the  detection  chamber.  Upon  being  exposed  to  approximately 
1  percent  of  CO,  the  green  or  safe  lamp  on  the  panel  would  go  off,  and  the  red 
warning  lamp  would  light,  simultaneously  setting  off  the  alarm  horn.  The  unit 
could  then  be  reset  to  safe  position.  After  two  or  three  alarms,  the  chemical  in 
the  detection  chamber  would  have  to  be  replaced. 

Recommendations 

1.  Periodic  surprise  fire  drills  and  scheduled  lectures  should  be  given  in  order 
to  keep  the  fire  company  in  a  high  state  of  readiness. 

2.  Weekly  Inspections  should  be  made  of  all  fire-fighting  equipment. 


3.  Stoves  in  unoccupied  spaces  should  be  kept  secured. 


4.  A  fire  and  security  watch  should  be  maintained  especially  during  the 
winter  period  and  when  the  base  is  operating  on  one  shift.  A  complete  inspection 
of  the  base  should  be  made  every  half-hour.  This  watch  must  be  doubled  during 
storm  (high  winds)  conditions  and  a  continuous  patrol  maintained  in  order  to  guard 
against  storm  damage  and  stove  blow  back. 

Byrd 


Originally  each  building  contained  two  Ansul  hand  extinguishers.  However, 
the  number  was  adjusted  as  considered  necessary.  A  fire  watch  was  established  whose 
duties  consisted  of  checking  for  fires  and  filling  the  space  heater  tanks.  One  D8 
tractor  was  available  at  all  times  to  drift  snow  onto  a  burning  building.  Upon  com¬ 
pletion  of  the  tunnel,  refill  supplies  ware  placed  at  either  end  of  the  tunnel, 
providing  better  distribution  regardless  of  location  of  fire. 

The  automatic  fire  alarm  system  consisted  of  a  main  control  panel  with  fire 
zone  indicator  located  in  the  vestibule  of  the  communlcations-meteorology  building. 
Detector  thermostats  were  located  in  all  five  heated  buildings.  The  detectors  were 
mounted  on  the  overheads  at  spots  estimated  most  strategic.  Two  manual  pull  boxes 
were  installed,  one  in  the  galley  and  one  in  the  powerhouse.  Activation  of  the 
alarm  caused  a  bell  to  ring  in  the  mess  hall  and  a  horn  to  sound  by  the  control  board 
in  the  galley. 

Due  to  limited  equipment,  the  D8,  weasel,  or  iGY  Sno-Cat  with  two  or  more 
Ansul  extinguishers  were  used  to  stand  by  during  air  operations.  The  IGY  traverse 
personnel  and  equipment  were  available  for  off-station  crashes.  The  weasel,  with 
a  man  dressed  In  asbestos  clothing  and  equipped  with  Ansul  bottles,  stood  by  each 
plane  during  starting  and  alongside  the  runway  during  take-off  and  landing. 

South  Pole 


Fire  Protection 

During  summer  operations,  fire  watch  duties  were  assigned  to  personnel 
working  night  shift.  The  limited  number  of  personnel  did  not  warrant  the  assigning 
of  a  specific  fire  watch.  All  personnel  were  well  familiarized  with  camp  security 
needs.  During  the  winter  night  the  fire  watch  was  stood  by  the  UT,  who  was 
assigned  to  working  nights.  He  made  hourly  rounds  of  the  base  and  also  acted  as 
generator  watch. 
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Available  extinguishers  were  six  20-pound  Ansuls,  thirteen  Kiddie  water 
extinguishers,  and  one  questionable  150-pound  Ansul.  The  latter  was  damaged  in 
airdrop  and  later  repaired.  As  it  never  had  to  be  used  it  was  not  known  whether 
the  repairs  were  satisfactory.  A  request  for  additional  extinguishers,  both  20-  and 
150-pound  Ansuls,  was  turned  down  in  February  1957  by  a  task  force  message 
saying  there  were  none  available.  However,  in  December  1957  additional  units 
were  furnished  by  McMurdo.  Additional  extinguishers  were  also  included  in 
Deep  Freeze  III  resupply  orders. 

Fire  Alarm  System 

The  control  panels  for  the  Kiddie  Fire  Alarm  are  located  in  the  mess  hall  with 
ten  detectors  and  four  manual  alarm  stations  located  throughout  the  base.  Alarm 
sounders  are  located  In  the  mess  hall,  the  barracks  building,  and  the  science 
building.  This  system  was  operative  throughout  the  year.  In  addition,  field  phones 
and  a  three-speaker  PA  system  provide  means  of  passing  any  alarm  to  all  buildings 
except  the  head. 

Hallett 

Fire  Alarm  System 

The  fire  alarm  system  was  changed  so  that  there  were  eight  zones,  each  major 
building  representing  an  individual  zone.  Under  the  original  system  there  were  four 
zones.  All  buildings,  with  the  exception  of  the  hydrogen  generator  building 
(Bldg.  6),  were  provided  with  thermal  switch  type  alarms.  All  of  these  alarms  were 
wired  to  the  master  fire  alarm  panel  located  in  the  mess  hall  (Bldg.  2).  To  insure 
that  all  hands  were  notified  of  a  fire,  all  important  buildings  were  equipped  with  a 
fire  horn  or  buzzer  which  was  wired  to  the  master  alarm.  When  the  alarm  went  off 
the  word  was  passed  over  the  intercom  system  giving  the  location  of  the  fire. 

Fire-Fighting  Equipment 

Ansul  dry  chemical  extinguishers  are  believed  to  be  the  best  type  of  extinguisher 
for  this  type  of  operation  due  to  their  range  of  operation  and  usability  in  class  "B" 
and  "C"  fires.  One  150-pound  unit  was  permanently  located  in  the  garage  and  a 
second  unit  was  mounted  in  the  weasel.  This  vehicle  was  designated  as  the  crash 
and  fire  weasel.  Nine  20-pound  Ansul  units  were  located  through  the  camp.  The 
2-1/2-gallon  Walter  Kiddie  antifreeze  extinguishers  were  placed  on  the  outsides  of 
buildings  throughout  the  camp  area.  During  the  winter  months  it  was  necessary  to 
place  them  inside,  as  they  froze  at  minus  20  F.  The  antifreeze  mixture  furnished 
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wirh  these  extinguishers  was  manufactured  by  the  American-LaFrance  Company. 

The  2-1/2-gollon  foam  extinguishers  were  kept  inside  the  heod  building  and  w^re 

r S6J*  The  COr,b°n  tetrochlor,de  chicle  extinguishers  were  no  gc£d  once 
dischorged  as  no  replacement  equipment  was  ovailable. 

Wilkes 

One  or  more  Ansul  fire  extinguishers  were  locoted  in  the  galley,  powerhouse 
:~f°n  buildings  and  ot  other  points  where  electrical  fires  were 
anticipated.  Antifreeze  woter  and  20-pound  Ansul  extinguishers  were  ploced  Inside 

they  3  and'b  " L  "T  bu"dl"9s  and  »'  ways  to  the  tunnel  between 

gaiiey,  heod,  and  borrocks.  A  weasel  wos  outfitted  with  ladder,  oxe,  pry  bor 

line  and  20-pound  and  150-pound  Ansul  bottles  to  serve  as  a  fire  vehidZ  All 

ve  culor  equipment  contained  hand-operated  corbon  tetrochloride  extinguishers. 

The  fire  detector  system,  as  Installed  and  designed,  for  oil  practicol  purposes 
wos  useless.  The  thermal  operated  switches  when  tripped  by  very  high  heot  wodd 

In  which  flT  °  °U[  °n  ,0r°r  b°0rd  h  the  9alley*  Th!s  i^icoted  the  space 

In  which i  fire  was  occurlng  and  at  the  same  time  sounded  a  horn.  This  system  did 

not  function  for  the  two  building  fires  encountered.  It  was  triggered  occidentolly 

y  oter  seeping  Into  the  mechanism  when  a  roof  leaked.  Experience  ot  Wilkes 

S  Ml !  nd  ®°fe,d  .th°*  by,fhe  Hme  fhls  sysfem  g°ve  the  alarm,  the  building  concerned 
would  be  a  totol  loss;  and  it  would  be  difficult  to  prevent  destruction  of  Intercon- 
necred  spocGs. 

The  electric  carbon-monoxide  alarms  were  too  sensitive  to  maintain  an 
effective  watch  and  were  not  used.  Electric  horns  were  removed  from  these  and 
used  with  o  manually  operated  fire  alorm  system.  Switches  In  each  building  con¬ 
nected  Into  this  olorm  circuit  were  operated  manually  as  soon  as  a  fire  was  discovered. 
This  proved  very  effective  in  sounding  the  alarm. 

.  For  fighting  fires,  two  men  eoch  were  assigned  to  the  following  duties- 
bZ  ™  S*  T  r  lV'°r  T  of  ,he  f,re;  °w°ke"!"=>  Nation  personnel; 

bringing  the  fire  fighting  weasel  to  the  scene  of  the  fire;  bringing  axes,  prybors, 
and  any  other  needed  hand  tools;  and  isolating  the  fire  area  electrically.  Response 
to  an  alarm  was  very  rapid  and  usually  most  personnel  were  at  the  scene  within 
60  seconds  of  the  sounding  of  the  alarm.  All  personnel  not  assigned  specific  duties 
carried  hand  extinguishers  to  the  fire.  The  volume  of  the  alarm  was  augmented  by 
using  the  horns  from  the  corbon  monoxide  alarms. 
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Four  fires  were  experienced  of  this  station.  Two  were  In  the  inside  of 
buildings  protected  by  the  automatic  detector  system,  in  both  cases  the  detector 
did  not  operate.  The  first  fire.  In  the  powerhouse,  was  an  electrical  fire  caused 
by  ruptured  insulation  In  the  fire  alarm  circuit  inside  BX  conduit.  It  caused  minor 
damage  to  a  wall  panel  before  it  was  brought  under  control  by  de-energizing  the 
fire  alarm  circuit  and  using  a  20-pound  Ansul  powder  extinguisher.  The  second 
fire,  in  the  garage,  was  started  by  welding  operations  and  caused  minor  damage. 

It  was  also  brought  under  control  by  the  use  of  the  hand  Ansul  unit.  The  other 
two  fires  occurred  outside  of  the  area  protected  by  the  detector  system.  One  was 
in  the  galley  smokestack  and  was  kept  under  control  with  the  use  of  the  mobile 
150-pound  Ansui  unit.  The  other  was  in  a  small  Jamesway  hut  which  was  being 
used  to  keep  open  a  freshwater  pond  for  a  water  supply.  .This  fire  started  when  a 
Preway  heater  backfired.  The  hut  was  a  total  loss,  and  the  use  of  a  20-pound  Ansul 
unit  was  completely  ineffective  against  the  blaze. 

Ellsworth 

During  the  first  week  that  the  camp  was  established  a  demonstration  was 
given  on  the  use  of  the  large  Ansul  fire-fighting  equipment.  The  station  personnel 
was  divided  up  into  five  fire-fighting  units  and  a  rescue  unit.  Two  small  Ansul 
extinguishers  and  In  some  cases  a  liquid  extinguisher  were  placed  In  every  building. 
One  large  Ansul  unit  was  mounted  on  a  small  sled  behind  a  weasel.  This  unit  was 
fitted  for  the  express  purpose  of  combating  aircraft  fires.  Fire  drills  were  held  regu¬ 
larly  simulating  various  types  of  fires.  Due  to  a  low  supply  of  chemical  extinguishing 
agents.  It  was  necessary  to  limit  their  use  during  drills  In  order  tp  minimize  waste 
and  Insure  an  adequate  supply  In  case  of  actual  fires.  A  triangle  of  steel  which 
produced  a  ringing  sound  when  struck  Was  used  as  a  fire  alarm.  This  alarm  was  placed 
In  the  main  tunnel  outside  the  enlisted  barracks  but  could  not  be  heard  during  drills. 

A  better  type  alarm  system  should  be  incorporated,  possibly  of  the  automatic  type 
which  could  be  heard  throughout  the  entire  base. 

During  the  year  there  were  three  fires.  The  first  occurred  In  the  galley,  under 
the  bake  oven  and  was  due  to  Insufficient  insulation.  It  was  easily  put  out  with  a 
small  Ansul  extinguisher.  To  prevent  reoccurance,  the  floor  under  the  oven  was 
rebuilt  and  insulated  with  loose  asbestos  and  covered  with  sheet  metal.  The  second 
fire  happened  in  the  garage  and  was  apparently  from  spontaneous  combustion  In 
oily  rags  left  under  a  portable  welding  machine.  The  wheels  of  this  equipment  sus¬ 
tained  considerable  damage  before  the  fire  was  extinguished  by  use  of  portable  Ansul 
extinguishers.  During  this  fire  a  large  Ansul  unit  in  the  tunnel  would  not  work. 

It  was  determined  later  that  some  of  the  chemical  had  been  left  in  the  rubber  hose 
after  a  fire  drill  and  had  not  been  blown  clear  with  nitrogen.  The  third  fire  started 
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burlap  covering  """  «**  “ 

^ 'mA'Cd  "“I  b'°Wn  W-  -d  u'lld 

smother  the  fire.  A  pump-type  water  fire  extinguisher  finally  got  the  fire  under 

The  equipment  for  fighting  fires  was  considered  satisfactory  However  „ 
lealfsrtIcTP ^  96n  ^  AnSU‘  UnltS  Would  have  made  ^'drills  more 


POL  STORAGE/  DISTRIBUTION/  AND  USAGE 
McMurdo 

Storage  Facilities 


s  sat*  = 

-  -  ^rt;d  rr  JirrMon  rubber 


Avgas 

Mogas 

Diesel 

White  Gas,  Avgas 


One  250, 000-gal  welded  steel  tank 
Eight  10,000-gal  rubber  tanks 
One  100,000-gal  welded  steel  tank 
Two  YOG's  -  250,000  gal  each 


Inch!  Jha?  n°rfh  °f  Hut  PoInt‘  They  required  dally  Inspection  of 

break Ina  offlf^  f?  9rea/  Pressures  Were  exerted  by  tidal  action  and  the 

location  n  r^n®  SeC^,0ns  of  fbe  snow  and  Ice  cliffs  alongside  the  mooring 
erec tedT "  "  a"  addIHonal  250, 000-gal  Ion  avgas  tank  was 

We  d’  k  fue  ?as  deUvered  by  meQns  of  the  Marine  Corps  Bulk  Fuel 

System,  with  the  exception  of  that  fuel  which  was  stored  In  the  YOG's  Drummed 
POL  products  were  delivered  to  the  edge  of  the  bay  Ice  by  ships  where  ft  was 
transferred  to  tractor  trains  and  hauled  Into  camp. 

Zt  ,  ,  or- to  the  cache  site.  Lodse  drums  in  the  sleds  shifted  badly 

destroying  side  boards,  and  on  two  occasions  causing  the  sleds  to  turn  over. 
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Unloading  by  barrel  chimes  was  too  slow.  Drum  handling  crews  of  eight  men 
manhandled  the  unwelldy  Items.  The  drums  were  rolled  off  sleds  onto  dunnage 
laid  out  on  the  ground.  Two  layers  of  drums  were  placed  on  top  by  the  same 
method,  the  dunnage  being  removed  as  each  drum  came  Into  place  to  permit 
nesting.  The  drum  handling  procedure,  while  fast  and  resulting  In  excellent 
storage,  was  hazardous  to  personnel.  Several  minor  Injuries  resulted  when  drums 
got  out  of  hand.  One  man  was  seriously  Injured  when  a  drum  got  loose  and 
struck  his  head. 

The  drummed  storage  area  for  Deep  Freeze  II  was  just  off  the  Ice  of  Winter 
Quarters  Bay  and  along  the  Hut  Point  peninsula.  The  drums  were  laid  on  their 
side  and  stacked  four  to  six  high,  and  about  eight  deep  against  the  hill.  It  was 
one  long  pile  of  about  200  yards.  It  was  a  fine  looking  cache  but  during  the  winter 
blowing  snow  filled  In  the  area  so  that  the  top  layer  was  burled  1  to  3  feet.  Using 
lifting  equipment,  five  men  Is  the  minimum  number  for  loading  and  unloading  drums 
two  In  the  sled,  two  on  the  supply  pile,  and  one  operator. 

Issue  Facilities 

Diesel  Oil.  Diesel  oil  was  required  for  the  power  plant,  equipment,  and 
building  heating  systems.  Three  5000— gallon  steel  dispersing  tanks  were  erected 
northeast  of  the  power  plant.  Fuel  was  pumped  from  the  100,000-gallon  tank  at 
Hut  Point  to  the  nested  tanks  utilizing  three-quarters  of  a  mile  of  4-Inch  hose.  The 
terrain  over  which  the  hose  lay  had  a  rise  of  60  feet.  This  system  worked  well  all 
winter,  and  no  difficulty  was  encountered  with  the  pump  or  line  although  tempera¬ 
tures  dropped  to  minus  70  F.  The  fuel  was  then  fed  by  gravity  to  the  powerhouse 
through  a  meter  manifold.  Drums  were  used  when  the  100,000-tank  was  empty. 

Fuel  for  the  garage  was  stored  In  a  3000-gallon  rubber  tank  bermed  In  above  the 
garage.  Drums  were  periodically  used  to  fill  this  large  supply  tank.  A  tractor 
drawn  diesel  sled  of  300-gallon  capacity  was  constructed  for  fueling  stoves  and 
heaters  throughout  camp.  The  fuel  sled,  an  Athey  wagon  with  two  150-gallon 
tanks,  was  fueled  either  directly  from  drums,  using  a  Barnes  pump,  or  from  the 
nested  tanks  at  the  powerhouse.  The  first  two  pumps  threw  rods  after  less  than 
20-hours  operation.  This  was  attributed  to  poor  operating  technique  In  starting. 

The  third  pump  was  rigged  so  that  It  could  be  removed  from  the  sled  and  stored  In 
a  heated  building  when  not  In  use.  Just  prior  to  reinstalling.  It  was  fired  off  and 
permitted  to  warm  up.  This  seemed  to  correct  the  difficulty  as  no  further  trouble 
was  encountered.  This  same  pump  was  used  to  empty  drums  and  to  drain  fuel  from 
several  of  the  10,000-gallon  rubber  tanks. 


411 


Mogas.  The  eight  10,000-gallon  rubber  tanks  at  Hut  Point  served  to  feed  fuel 
directly  to  a  ready  Issue  tank  which  was  fitted  with  a  hose  and  nozzle.  All  the 
tracked  vehicles  could  get  gasoline  right  at  Hut  Point.  As  the  ready  Issue  tank  was 
expended.  It  would  be  refilled  from  the  other  tanks.  Also  16  drums  would  be  filled 
with  mogas  periodically  and  hauled  to  the  garage  for  use  by  the  wheeled  vehicles 
In  camp.  The  nozzles  were  the  only  difficulty  encountered  with  this  system.  The 
Interval  gaskets  leaked  and  although  replaced  and  different  nozzles  used,  the 
difficulty  persisted  throughout  the  winter  months.  Although  temperatures  ranged 
down  as  low  as  -70  F  and  averaged  approximately  -35  F  during  the  winter  period, 
no  difficulty  was  encountered  with  the  pump  which  was  left  out  In  the  open  through¬ 
out  the  winter. 

Aviation  Gasoline.  The  main  demand  for  avgas  was  at  the  runway,  approxi¬ 
mately  1-1/2  miles  away  from  the  storage  tanks.  A  dispensing  facility  was  prepared 
at  the  runway  consisting  of  three  10,000-gallon  rubber  tanks  and  Gorman-Rupp 
pumps.  A  4-Inch  hose  was  laid  between  the  runway  and  the  higher  250,000-gallon 
avgas  tank.  With  a  head  of  70  feet,  the  fuel  fed  Into  the  rubber  tanks  ct  a  rate 
of  50  gallons  a  minute.  The  planes  were  serviced  directly  from  sled  and  wheel 
mounted  refuelers  which  were  filled  at  the  rubber  tanks  and  tov/ed  to  the  planes. 

To  give  an  Idea  of  peak  air  operations,  over  37,000  gallons  of  avgas  were  dispensed 
prior  to  1  January  1957. 

Although  total  storage  capacity  in  Deep  Freeze  II  was  1,000,000  gallons, 
the  total  amount  that  could  be  delivered  to  the  runway  was  about  10  percent  less. 

The  tanks  could  not  be  sucked  dry  as  the  discharge  valve  Is  10  inches  above  the 
tank's  bottom.  The  YOG  pumps  did  not  operate,  so  a  4-Inch  hose  was  lowered 
through  each  manhole  and  the  gasoline  pumped  out  with  a  Gorman-Rupp  pump. 

Marine  Bulk  Fuel  System 

This  system  was  the  heart  of  all  the  POL  bulk  transfers  at  McMurdo.  In  early 
February  1956,  the  components  of  the  system  were  laid  out  from  Hut  Point  to  the 
USS  NESPELEN,  a  distance  of  some  4  miles.  To  assist  In  pumping,  three  booster 
stations  were  Initially  used.  The  first  was  located  a  mile  and  a  half  from  the  ship; 
the  second,  two  and  a  half  miles  from  the  ship;  and  the  last  station  at  the  base  of 
Hut  Point,  three  and  a  half  miles.  This  last  station  was  about  1500  feet  from  the 
avgas  storage  tank  which  was  60  feet  above  the  pump.  With  the  exception  of  the 
last  station,  all  pumping  was  over  straight  and  level  Ice.  One  10,000-gallon  tank 
was  used  per  booster  station.  The  initial  pumping  showed  a  very  slow  rate  of  flow 
although  the  pressure  seemed  normal.  One  reading  was  26  gallons  per  minute  at 
90  psl.  Believing  the  distance  from  the  ship  to  the  first  booster  pump  to  be  too  great. 
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an  additional  pump  was  installed  1000  feet  from  the  ship's  side.  This  failed  to 
remedy  the  situation.  Further  inspection  revealed  several  ice  blocks  within  the 
hose  Itself.  Clearing  was  accomplished  by  breaking  the  hose,  using  a  hammer  to 
loosen  the  ice,  and  allowing  the  ice  to  be  either  washed  or  pushed  out.  The 
resulting  fuel  flow  was  satisfactory. 


Prior  to  the  return  of  the  task  force  in  December  1956,  the  laying  of  hose, 
placement  of  pumps,  and  establishment  of  a  temporary  intermediate  tank  farm  was 
commenced.  The  hose  which  had  not  been  used  during  the  winter  night  was  stored 
on  the  hill  above  camp.  Although  tarpaulins  had  b^en  placed  over  the  hose,  the 
ends  of  the  hose  were  full  of  snow  and  ice.  As  no  available  building  was  large 
enough  to  accomodate  the  50-foot  lengths  of  hose,  an  area  was  prepared  on  the 
s’de  of  a  hill  for  the  task  of  removing  the  snow  and  ice.  With  one  end  of  the  hose 
elevated,  a  Herman-Nelson  heater  forced  hot  air  through  each  piece  until  the  ice 
and  snow  were  completely  melted.  Following  this,  a  large  rag  was  pulled  through 
to  take  out  any  foreign  material  that  remained.  Over  300  pieces  were  treated  in 
this  long  and  tedious  manner.  To  prevent  further  filling  with  blowing  snow,  these 
sections  were  hooked  together  and  laid  out  with  seals  being  placed  over  both  ends. 
Seven  10,000-gallon  tanks  were  utilized  for  the  tank  farm.  All  hose  and  tanks 
available  were  gathered  together  to  expedite  the  operation.  This  included  tem¬ 
porarily  demolishing  the  existing  systems  In  camp  and  at  the  runway. 

The  USS  NESPELEN  arrived  at  McMurdo  Sound  on  20  December  1956  and 
anchored  roughly  16  miles  from  Hut  Point.  The  icebreakers  proceeded  to  cut  a 
channel  to  a  point  approximately  8  miles  north  of  Hut  Point.  At  this  point,  ice¬ 
breaking  was  halted  as  it  was  feared  further  disturbance  might  endanger  the  ice 
runway.  Only  5  miles  of  assault  fuel  hose  were  available  at  Hut  Point,  not  enough 
to  pump  directly  to  the  YOG's  and  fuel  tanks.  Late  in  the  month  of  December, 
20,000  feet  of  new  hose,  three  10,000-gallon  tanks  and  three  3000-gallon  tanks 
were  received,  plus  assorted  short  pieces  of  suction  and  discharge  hoses.  A  tem¬ 
porary  fuel  farm  was  set  up  on  the  sea  ice  at  a  point  approximately  midway  between 
the  ship  mooring  point  and  Hut  Point. 

During  the  icebreaking  operation,  and  for  two  days  following,  persistent 
northerly  winds  kept  the  channel  clogged  with  broken  ice.  This  made  it  impossible 
to  move  the  NESPELEN  to  the  mooring  location.  Since  it  was  impossible  to  deter¬ 
mine  how  long  this  condition  might  exist,  it  was  decided  to  commence  the  unloading 
by  transferring  blocks  of  25,000  gallons  of  gasoline  to  the  USS  GLACIER  and  shut¬ 
tle  it  to  the  pumping  point.  Four  trips  by  the  GLACIER  loaded  the  temporary  fuel 
farm.  Gasoline  was  pumped  through  a  series  of  booster  stations,  the  first 
1-8/10  miles  from  the  ship,  the  second  and  third  at  equal  distances,  and  the  last 
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1-7/10  miles  from  the  tank  farm,  for  a  total  of  7  miles.  One  10,000-gallon  rubber 
tank  per  booster  station  was  utilized.  Prior  to  disconnecting  this  first  7  miles  of 
hose,  compressed  air  was  fed  into  the  line,  and  approximately  70  percent  of  the  fuel 
in  the  lines  was  realized  as  an  end  product  at  the  temporary  tank  farm.  At  this 
point,  it  became  necessary  to  retrieve  the  7  miles  of  hose,  lay  it  out  on  the  opposite 
side  of  the  temporary  fuel  farm,  and  connect  it  with  the  permanent  storage  at 
Hut  Point.  Once  again,  compressed  air  was  used  to  salvage  approximately  70  percent 
of  the  fuel  remaining  in  the  hose.  A  total  of  95,000  gallons  was  pumped  in  this 
leap-frog  operation. 

By  29  December,  the  channel  had  cleared  and  the  NESPELEN  was  brought  to 
the  mooring  site  which  by  that  date  had  been  moved  to  a  point  close  enough  to  per¬ 
mit  direct  pumping  to  Hut  Point.  This  speeded  up  what  would  have  been  a  slow, 
arduous  process;  and  by  31  December,  when  pumping  was  completed,  755,000  gallons 
of  aviation  gasoline  had  been  delivered. 

During  the  leap-frog  phase  the  hose  was  manhandled  and  placed  on  1-tan  sleds 
connected  in  train  for  transport.  Six  sleds  with  the  end  boards  removed  permitted 
approximately  50  pieces  of  50-foot  hose  to  ride  safely  above  the  snow  and  ice. 
Weasels  were  used  to  pull  the  sleds.  This  was  an  excessive  load  for  the  weasels,  and 
the  transmissions  particularly  suffered  as  a  result.  However,  in  view  of  the  dire 
shortage  of  tractors,  no  other  solution  was  available.  Eight  to  twelve  personnel  were 
required  on  a  24-haur  basis  for  theoperation.  This  requirement  seriously  restricted 
the  work  force  available  at  the  base  at  a  critical  time  in  ship  off-loading  and  runway 
repairs.  Three  weasels  were  continuously  tied  up.  The  only  difficulty  encountered 
throughout  the  POL  off-loading  was  that  one  of  the  pumps  became  completely 
inoperative  due  to  engine  trouble;  and  two  others  temporarily  failed  to  keep  up  the 
required  output  and  hence  were  immediately  replaced  with  other  pumps. 

Although  the  gasoline  was  all  delivered  by  31  December,  POL  crews  were 
required  until  the  middle  of  January  to  gather  up  equipment,  reinstall  the  tank  farm 
system  at  the  runway,  and  to  assist  at  Little  America.  Three-quarters  of  a  mile  of 
hose,  two  Gorman-Rupp  pumps,  and  eight  10, 000-gal  Ion  neoprene  tanks  were  loaned 
to  Little  America,  together  with  supervisory  personnel.  Altogether  approximately 
4500  man-hours  were  required  to  accomplish  the  off-loading  of  all  gasoline,  including 
demolishing  and  restoring  facilities  at  camp  and  runway. 

"Between  26  January  and  21  February  1956,  the  Amphibious  Assault  Bulk  Fuel 
Handling  System  was  laid  out  on  the  bay  ice,  connected,  and  utilized  for  pumping 
230,000  gallons  of  avgas,  82,000  gallons  of  mogas,  and  72,000  gallons  of  arctic 
diesel  fuel.  Due  to  operational  schedules,  the  hose  was  laid  two  and  one-half  weeks 
before  pumping  commenced.  In  future  operations,  it  is  recommended  that  the  system 
be  laid  out  no  more  than  two  or  three  days  before  pumping.  Dunnage  was  found  to 
be  unnecessary.  No  appreciable  settling  of  the  hose  due  to  melting. 
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1  Camlocks  did  not  show  any  unusual  amount  of  breaking  during  operations 
when  temperatures  ranged  from  -2  F  to  -30  F,  and  only  four  were  broken  during 
the  entire  operation.  A  simple  cap  of  metal  or  plastic  should  be  devised  to  cover 
the  hose  ends,  snow  and  ice  were  constantly  blowing  into  the  hose  prior  to  cou¬ 
pling  and  created  a  great  deal  of  extra  work.  Water  posed  a  constant  problem, 
causing  ice  blocks  in  the  system  during  initial  pumping  operations.  After  ice  was 
freed  from  the  system,  a  lengthy  process  entailing  trailing  from  hose  to  hose,  break¬ 
ing  the  coupling  and  removing  the  ice,  the  system  operated  at  an  average  capacity 
of  10,000  gallons  per  hour.  Salt  water  was  not  used  to  purge  the  system  due  to  the 
belief  that  it  would  freeze.  Instead,  to  prevent  the  loss  of  arctic  diesel  in  the  line, 
it  was  followed  by  a  slug  of  shipboard  diesel. 

"The  10,000-gallon  tank  at  each  booster  (pump)  station  served  as  an  excellent 
settling  tank.  Booster  stations  No.  1  and  No.  2  were  found  to  contain  approximately 
2  tons  of  frozen  water  and  sludge  after  the  pumping  was  completed;  while  station 
No.  3,  the  last  station  before  the  tanks,  contained  neither  water  nor  sludge. 

"The  tanks  and  hose  developed  no  unusual  problems  under  the  conditions  to 
which  they  were  operated.  Although  several  Gorman-Rupp  pumps  became  inoperative, 
this  was  not  attributed  to  either  the  cold  weather  or  the  ice.  The  fuel-handling 
system  is  considered  to  be  an  adequate  and  satisfactory  means  of  transferring  fuel  in 
the  antarctic. 

The  POL  hose  is  the  only  quick  and  relatively  easy  way  of  transferring  fuel  in 
the  antarctic.  The  hose  should  be  transported  on  three  10-ton  sleds,  coupled  one 
behind  the  other,  so  that  the  ends  do  not  drag  in  the  snow  or  dirt,  or  no  part  of  the 
hose  drags  excessively  or  is  pinched.  When  the  hose  is  disassembled,  each  section 
should  be  immediately  capped  on  both  ends  to  insure  that  dirt  and  snow  do  not  plug 
the  hose  or  damage  the  ends.  The  hose  sections  should  be  stored  on  the  side  of  a 
hill  or  a  large  flat  area  where  they  can  be  laid  out  side  by  side  and  not  piled  one  on 
top  of  the  other,  and  where  there  is  no  danger  of  vehicles  driving  over  them.  The 
rubber  tanks  are  constantly  subjected  to  weather  and  become  checked  and  cracked. 

It  is  doubtful  if  they  will  last  much  more  than  one  winter.  Ample  spare  4— inch  gas¬ 
kets  should  be  shipped  each  year.  The  Gorman-Rupp  pumps  are  versatile,  and  can 
be  used  as  defuelers  as  well  as  direct  pumps. 

Auxiliary  Equipment 

The  Air  Force  refueler.  Type  F6,  5000— gallon  capacity,  proved  to  be  a  superior 
piece  of  equipment  in  all  respects,  it  is  completely  winterized  and  pumps  at  a  rapid 
rate  (5000  gallons  in  eight  minutes),  it  is  highly  recommended  for  future  operations 
of  this  type.  In  addition  to  the  two  F6  refuelers,  a  Navy  type  2000-gallon  jjled' 
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mounted  refueler  was  available.  Due  to  inadequate  winterization,  this  refueler  was 
not  used  until  temperatures  rose  enough  to  insure  comparatively  easy  starting  of  the 
pump  engine  (+28  F  or  better).  The  F6  refuelers  were  operated  without  difficulty 
through  temperatures  ranging  down  to  -40  F.  It  is  noted  that  the  fire  extinguishing 
system  incorporated  as  a  part  of  this  refueler  was  very  efficient.  A  fire  broke  out 
in  the  hose  compartment  of  one  of  them  and  was  promptly  extinguished  by  manually 
tripping  the  C02  mechanism.  The  system  had  an  automatic  feature  which  may  or 
may  not  have  worked,  but  no  one  wished  to  take  time  to  find  out.  The  two  Air  Force 
refuelers  were  used  to  pump  over  600,000  gallons  of  aviation  gasoline  during  the 
period  18  October  1956  to  1  February  1957  without  any  serious  malfunction. 


Dispensing  lubricating  oil  5o  the  aircraft  proved  to  be  the  most  difficult 
problem  encountered  as  the  equipment  on  hand  was  not  adequate.  An  Arctic  Lube 
Oil  Carrier,  procured  from  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  was 
poorly  fabricated  and  too  flimsy  for  the  constant  movement  required.  It  consisted 
of  a  sled-mounted  500-gallon  tank  incorporating  a  circulating  antifreeze  system 
with  two  heaters,  a  gas  burning  coolant  heater,  and  an  electric  hot  spot  heater.  The 
latter  was  satisfactory  when  ample  power  was  available.  The  oil,  after  being  heated, 
was  supposed  to  be  pumped  to  the  aircraft  oil  tanks  by  two  electric  aircraft  type  fuel  / 
pumps.  The  pumps,  designed  for  gasoline,  did  not  have  enough  capacity  to  raise  the 
oil  to  the  aircraft  wing  and  hence  were  never  used  in  this  manner.  Instead,  the 
warm  oil  was  pumped  into  5-gallon  cans;  and  then  the  cans  were  hauled  upon  the 
plane's  wings  with  a  line.  As  the  C-124's  frequently  used  100  gallons  of  oil  at  a 
time,  such  a  process  extended  the  servicing  time  unreasonably.  A  standard  oil  truck, 
properly  winterized  and  equipped  with  an  external  heating  unit,  would  have  encoun¬ 
tered  little  difficulty  if  used  on  the  ice  runway. 


Quality  of  POL 

In  general,  the  bulk  fuel  was  considered  dirtier  than  desired,  although  no 
engine  failures  were  experienced.  This  fuel  condition  was  believed  due  to  multi¬ 
plicity  of  handling.  Several  times,  fuel  had  to  be  transferred  from  one  ship  to 
another  to  meet  ship  movements.  There  was  a  great  deal  of  water  in  the  fuel  in 
spite  of  every  effort  to  exclude  it.  Fuel  filters  constantly  froze  although  personnel 
were  indoctrinated  to  take  the  utmost  in  care  to  prevent  contamination.  Alcohol 
was  added  to  each  tank  of  fuel,  the  quantity  depending  on  the  fuel.  About  1  quart 
of  isopropyl  alcohol  was  added  to  each  25  gallons  of  mogas  and  to  each  50  gallons 
of  diesel.  Some  of  the  bulk  diesel  delivered  was  so  contaminated  that  it  was  used 
only  as  emergency  fuel. 
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The  following  is  a  resume  of  fuels  and  lubricant’s  used: 

1.  Premixed  permanent  type  antifreeze  was  used  in  cooling  systems 
and  was  satisfactory  in  the  temperatures  encountered. 

2.  9170  motor  oil  was  used  in  main  engines  except  in  extreme  cold 
weather  and  then  changed  to  sub-zero  oil. 

3.  Sub-zero  or  arctic  lube  engine  oil  was  used  in  air  cleaners, 
starting  engines,  master  clutches,  steering  boosters,  and  fuel- 
injection  housings.  Lube  oil  consumption  during  Deep  Freeze  II 
was  considerably  higher  with  arctic  lube.  There  were  no  engine 
bearing  failures  caused  by  the  oil. 

4.  Gear  Oil  Special  (GOS)  MIL-L-10324  was  used  in  starting-engine 
transmissions,  bevel  gear  compartment,  final  drives,  and  winches. 

It  proved  satisfactory  in  ail  temperatures.  During  Deep  Freeze  II, 
GO-75  was  used  with  satisfactory  results  until  March  1957. 

5.  Arctic-type  diesel  fuel  W-F-800  was  used  with  a  minimum  amount 
of  foreign  matter  to  be  found  in  fuel  system.  During  Deep  Freeze  II, 
about  10,000  gallons  of  diesel  were  used  per  month. 

6.  Aviation-type  hydraulic  fluid  Mil  Spec  5606  was  used  satisfactorily 
to  temperatures  of  -75  F. 

7.  Automotive  gasoline  was  arctic-type  Mil-G~3056  (Arctic  C  mogas 
made  by  Peerless  Solvant  Chemical  Company  was  no  good.  There 
seemed  to  be  no  water  in  It  but  would  freeze  as  it  vaporized  and 
formed  red  rust  on  carborator.^) 

8.  Arctic-type  grease,  MIL-G- 10924,  was  used  at  ail  temperatures  and 
was  satisfactory. 

9.  Alcohol,  denatured.  Grade  3,  Fed  Spec  0-A-396,  was  used  as  an 
additive  to  counteract  water  in  both  diesel  and  gasoline  tanks  with 
little  help  noted  in  some  cases,  and  positive  results  in  others. 


Recommendations 


1.  That  investigation  be  made  into  methods  of  unitizing  the  drums  into  units 
easily  handled  by  fork  lift  and  crane. 

2.  That  every  effort  be  made  to  bring  tankers  close  enough  to  storage  tanks 
to  permit  direct  pumping. 

3.  That  the  use  of  steel  spiral  welded  pipe  in  lieu  of  Marine  Assault  Fuel  Hose 
be  investigated.  It  is  believed  that  substantial  savings  in  money  and  weight  could 
be  effected. 

(Note:  Since  preparation  of  this  report,  such  action  has  been  initiated  by 
COMNAVSUPFOR  ANTARCTICA  and  COMCBLANT.) 

Little  America 


Method  of  Delivery 

POL  products  were  transported  from  shipside  to  storage  areas  in  drums  and  tanks 
during  early  1956.  During  Deep  Freeze  II,  only  avgas  was  In  bulk.  All  diesel  fuel 
was  in  drums  and  was  loaded  into  tractor  drawn  20-ton  sleds  at  shipside,  using  ships' 
cargo  booms,  and  transported  to  the  fuel  storage  area.  The  drums  during  Deep 
Freeze  I,  were  stored  by  hand  in  rows  on  wooden  dunnage.  Unloading  sleds  could 
have  been  accomplished  much  faster  with  cherry  pickers. 

The  20-ton  sled  can  carry  72  drums  and  the  10-ton  sled,  40  drums.  During 
Deep  Freeze  II,  the  drums  were  mixed  by  type,  and  therefore  segregation  was 
impractical.  At  the  Intermediate  supply  dump  the  drums  were  pushed  off  the  sleds 
in  long  rows  as  the  sled  was  towed  down  the  row.  Attempts  were  made  to  keep  the 
rows  one  drum  deep  to  ease  future  handling  problems;  however,  speed  of  unloading 
and  insufficient  equipment  dictated  that  considerable  drums  be  piled  in  tangled 
masses. 

Mogas  came  in  bulk  for  Deep  Freeze  I  and  was  transported  from  the  tanker  to 
the  storage  area  in  800-gallon  aluminum  tanks.  Two  sleds,  each  with  five  800-gallon 
tanks  lashed  on  them,  were  used  to  transport  the  mogas,  moving  a  total  of  4000  gallons 
per  sled  per  trip.  Ten  rubber  tanks  with  a  capacity  of  10,000  gallons  each  were 
used  to  store  the  mogas.  The  rubber  tanks  were  set  in  depressions  in  the  snow,  and 
during  the  winter  were  completely  covered  over  with  snow  with  no  adverse  effects 
being  apparent.  The  mogas  was  pumped  from  khe  tanks  mounted  on  the  sleds  into 
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the  10,000-gallon  rubber  tanks  using  350-gpm  pumps.  For  Deep  Freeze  II,  mogas 
was  received  In  drums.  It  was  later  pumped  Into  800-gal  Ion  tanks,  transported  to 
camp  and  transferred  to  the  10,000-gallon  tanks. 

Avgas  for  Deep  Freeze  I  was  transported  in  bulk  and  was  moved  from  the  tanker 
to  storage  by  the  same  method  used  to  transport  the  mogas.  The  avgas  was  stored  in 
a  100,000-gallon  welded  steel  tank,  approximately  one  and  one-half  miles  from 
Kiel  Field.  "The  aviation  fuel  tank  (2500  bbls)  was  started  on  17  January  1956 
and  completed,  ready  for  fuel,  on  30  January  1956.  The  footings  for  this  tank 
consisted  of  pallets  placed  side  by  side  and  tied  together  with  1-inch  by  8-inch 
pieces  of  dunnage.  No  settlement  of  the  tank  was  noticed  during  the  first  two 
weeks  after  completion.  "  For  Deep  Freeze  II  the  avgas  was  pumped  directly  from 
the  tanker  to  the  100,000-gallon  steel  tank  and  10,000  gallon  rubber  tanks  using 
the  USMC  assault  fuel  system.  Since  the  total  length  of  hose  was  approximately 
3  miles,  three  booster  stations  were  employed  along  the  way.  The  whole  operation 
including  the  laying  of  hose,  pumping  122,000  gallons  of  avgas,  and  picking  up 
the  hose  was  accomplished  uneventfully.  By  using  radio  equipped  weasels  at  each 
pumping  station,  at  the  ship,  and  at  the  steel  tanks,  proper  liaison  was  carried  out 
thus  insuring  successful  completion  of  the  job. 

Issue  Facilities 

Three  5000-gallon  steel  tanks  were  erected  near  the  powerhouse  to  stock 
diesel  fuel  for  use  throughout  the  base.  The  tanks  were  kept  filled  as  needed  by 
bringing  In  drums  of  fuel  from  the  diesel  farm  and  pumping  the  fuel  into  the  tanks. 

The  storage  tanks  were  erected  as  one  of  the  last  outside  projects  with  temperatures 
In  the  range  of  -30  F.  When  filled,  they  were  to  last  through  the  winter  night 
making  It  unnecessary  to  send  personnel  out  to  bring  in  drums  of  fuel.  However, 
the  fuel  was  not  used  until  the  following  October  under  the  assumption  that  when 
the  tractor  train  personnel  left  there  would  not  be  enough  men  at  Little  America 
Station  to  bring  in  drums  of  fuel,  and  so  fuel  in  the  storage  tanks  would  be  used  at 
that  time.  As  it  turned  out,  such  was  not  the  case;  and  there  always  were  sufficient 
personnel  aboard  to  bring  in  fuel.  However,  because  of  this  policy  it  was  necessary 
to  send  personnel  out  during  the  winter  night  to  dig  out  and  bring  in  drums  from  the 
farm . 


Fuel  was  distributed  from  the  drums  to  the  tanks  of  heating  units  throughout 
the  camp.  Five-gallon  blitz  cans  were  used  to  transfer  the  fuel  from  drums  to 
heater  tanks.  The  blitz  cans  were  drawn  on  a  small  sled  from  building  to  building 
within  the  tunnel.  The  galley  tank  being  of  275-gallon  capacity  was  filled  from 
a  drum.  The  same  method  was  used  to  fill  the  two  275-gallon  tanks  in  the.power- 
house,  the  fuel  being  transferred  from  the  drums  to  the  tanks  by  hand  pump.  When 
the  15,000-gallon  storage  tanks  were  used,  the  powerhouse  tanks  were  filled  directly 
from  the  storage  tanks. 
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Avgas  was  pumped  from  the  100,000-gallon  storage  tank,  using  a  350-gpm 
pump,  into  a  refueler  mounted  on  a  sled.  From  there  It  was  pumped  into  the  planes 
using  the  pump  on  the  refueler.  This  method  was  used  to  Insure  that  the  avgas  would 
be  filtered  In  the  refueler  before  gotng  Into  the  plane  tanks.  However,  the  refueler 
Is  not  movable  when  full.  Consequently,  to  refuel,  the  aircraft  taxied  a  mile  and 
° J\alf  the  refueler.  The  arctic  oiler  worked  very  well.  With  four  drums  of 
1065  oil  In  the  tank,  the  electric  heater  alone  would  keep  It  at  40  F  with  an  out- 
slde  air  temperature  of  -25  F.  No  troubles  were  encountered  with  the  equipment 
after  Initial  Installation.  During  Deep  Freeze  II,  the  refueler  tank  was  situated  at 
the  aircraft  parking  area  along  with  a  10, 000-gal  Ion  rubber  tank.  The  rubber  tank 
was  maintained  fu  I  by  transporting  fuel  from  the  main  storage  tank  to  the  rubber 
tank  by  use  of  sled  mounted  800-gallon  tanks.  Thus,  a  reserve  was  always  available 
at  the  field,  and  all  fuel  could  be  directed  through  the  filtering  system  of  the 
refueler  tank. 

The  lube  oil  carrier  shipped  to  Little  America  V  was  designed  and  constructed 
by  the  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California.  Many  leaks 
were  found  In  the  heater  coolant  coils  due  to  pipe  fittings  not  being  tightened. 

"The  heater  colls  In  the  tank  were  also  full  of  leaks  In  solder/braze  joints. 

The  battery  charge  wiring  had  many  shorts  and  cold  solder  joints  and  consisted  of 
odds  and  ends  of  wire.  Many  were  Incapable  of  carrying  the  element  loads.  Heavy 
duty  heat  colls  In  storage  tank  had  many  loose  joints.  Their  welded  supports  were 
only  tack  welded  with  Insufficient  penetration  to  the  extent  that  they  are  brokt-n 
off.  No  support  Is  provided  for  the  heat  colls  In  storage  tank  allowing  the  coll  to 
vibrate  and  chaff  holes  In  It. 

"The  tank  thermometer  was  missing,  and  no  Instruction  plate  was  provided  for 
operations  Instructions.  Inlet/outlet  valve  positions  were  not  labelled.  Pump  motor 
switch  labels  were  ambiguous  as  to  which  position  Is  discharge  and  which  suction. 

The  mounting  holes  In  the  drawbar  through  the  sled  runners  are  drilled  through 
wood.  Without  reinforcement  the  tongue  Immediately  split  out  of  the  runners  when 
pulling  with  the  tank  loaded.  Being  skid  mounted,  the  lube  oil  carrier  was  diffi¬ 
cult  to  maneuver,  as  snow  would  build  up  when  the  carrier  was  being  towed  or 
backed  up. 


"The  rate  of  back  suction  Is  so  low  It  Is  almost  useless.  Using  the  present 
transfer  pumps  and  pumping  1065  oil,  the  pump  draws  a  minimum  of  18  amps  with 
the  oil  temperature  in  excess  of  65  F.  The  rating  of  the  pump  is  12.5  amps  maximum. 
The  Naval  Civil  Engineering  Laboratory  Instructions  specify  15  amps.  "26 
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....  After  W?  ?palred  and  testedr  1*  was  set  up  at  the  atr  strip  as  a 

atlonary  unit  for  use  In  heating  aircraft  engine  lube  oil.  The  heating  unit 
operated  satisfactorily.  y 

Recommendations 

u  j1*L,Thaf  ,°n  Qny  futur®  °PeraMon  drummed  fuel  be  segregated  In  loadlna 
aboard  ship  to  Insure  proper  segregation  at  off-loading. 

/  ...  2'  uIhQt  h  fU^  °Peraflons  bulk  fuel  with  the  necessary  number  of  tanks 

her  ™bber  or  stee|)  be  used.  Much  valuable  time  Is  wasted  handling  drums. 

fuel  handily6  dan9*r  t0  Personr,el  exists  In  drum  handling  than  In  bulk 

3*  yhat  as  ";ucb  fuel  as  practicable  be  stored  In  bulk.  If  at  a  temporary 
fQnkS  W  b®  adecIuate'  At  a  permanent  Installation,  steel  tanks 


4.  That  drummed  POL  should  be  stowed  so  that  a  minimum  of  drlftlnq  will 
occur.  An  answer  may  be  to  pile  the  drums  »n  long  rows  paralled  to  the  direction 
of  the  prevailing  winds,  leaving  space  between  the  rows  to  allow  passage  of  bull¬ 
dozers  or  other  equipment  to  be  used  In  recovery.  It  must  be  remembered  that 
adequate  flagging  Is  a  necessity. 


5.  That  the  following  modifications  be  made  to  the  lube  oil  carrier: 

(a)  Provide  an  external  24-volt  power  source  for  the  pumps  as  single 
phase  ac  power  Is  seldom  available  In  field.26 

(b)  Waterproof  the  motor  switches  as  the  coolant  and  melting  snow  works 
Into  them  causing  shorts.26 

(c)  Provide  shutoff  valve  In  the  battery  heat  Inlet  line.26 

(d)  Provide  a  drain  In  the  coolant  outlet  pipe  with  a  plug.26 

(e)  Mount  the  unit  on  a  suitable  sled. 
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Byrd 


diesel  foil  Uft U° *  F U  ^  f  P  W  tHe  6XCePHon  of  a  amount  of 

diesel  fuel  left  by  the  February  tractor  train.  Diesel  fuel,  lube  oil,  mogas,  white 

gas,  and  denatured  alcohol  were  recovered  from  the  drop  zone  and  cached  in  two 

areas  approximately  100  and  150  feet  southwest  of  the  communications  building 

Drums  were  stowed  with  the  bung  up,  and  the  caches  were  marked  by  trail  flags. 

unsatTf °  Ue  t°.  CtSence  of  kn°wledge  of  the  prevailing  wind,  this  site  proved 
unsatisfactory.  It  became  heavily  drifted,  up  to  12  feet  in  places.  Hauling  fuel 
uring  the  winter  n  ght  was  a  laborous  procedure  involving  blading  with  the  D8 

trJdZTZt  >'  a  ,  99iunlby  hand  at  °ther  Hmes-  The  08  b°°™  was  used 

manhandl.7  A  f  °f  barrel  chlmeS*  The  drums  were  then 

manhandled  and  arranged  along  the  tunnel  sides.  From  this  location  diesel  fuel 

was  hand  pumped  into  jerry  cans  for  daily  refueling  of  each  building. 

50  *°  C°ntaminDaHonjr/IthIrUSt  Qnd  Water'  ^lization  was  approximately 

g  lions  per  drum.  Base  diesel  consumption,  exclusive  of  D8  tractor  operation, 

In^the  aTen  A  “"A90  9a‘IOn!  T  ^  dependIn9  uP°n  wlnd  and  temperature. 

In  the  ater  months  of  the  year,  drifts  up  to  roof  level  afforded  insulation  with  a 

preceptable  decrease  in  heater  operation.  This  insulation  also  diminished  the 

4U  to  50  F  temperature  gradient  between  the  deck  and  the  overhead. 

450  feL0d  reC°?refdln  N°VLember  1957  aIrd-Ps  was  cached  by  type  about 
450  feet  due  east  of  the  base.  The  pallet  pack  was  retained  for  easier  hauling. 

The  old  cache  was  emptied  in  November  when  the  tractor  train  and  the  traverse 
party  were  fueled  and  the  remainder  pumped  into  the  drums  lining  the  tunnel.  A 
Barnes  50-gpm  fuel  pump,  recently  found  and  used  in  this  last  operation,  made 
easy  the  transfer  of  fuel  from  the  cache  to  the  station.  Enough  hose  was  available 
o  pump  direct  from  cache  to  tunnel.  With  additional  hose  lengths,  direct  pumping 
rom  the  new  cache  would  eliminate  much  of  the  strenuous  effort  previously  required 

The  Barnes  pump  was  also  used  for  the  refueling  of  aircraft.  For  this  operation 
avgas  was  towed  to  the  area  on  a  20-ton  sled,  and  the  pump  was  mounted  on  a 
I  "ton  sled  behind  the  weasel. 

South  Pole 


POuL  airdr°PPed  after  mid-December  1956  was  in  4-barrel  harnesses,  mainl 
w.th  ribbon  chutes.  The  barrels  landed  hard,  burying  themselves  to  nearly  their  full 
height.  They  were  recovered,  two  harnesses  at  a  time,  with  the  D2  and  dragged  intc 
camp.  The  drums  were  rolled  into  the  tunnels  by  hand  and  stacked  by  hand.  They 
were  stacked  horizontally,  and  as  one  row  was  completed  plywood  was  laid  on  top 
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,h°  r*  ,"'r  °f,.drums  COUld  be  °n,°  "•  All  POL  was  stored 

inside  the  tunnels  or  In  caches.  Some  40  drums  of  diesel  and  19  of  mogas  were 

?n“o,tn  sheltor!  emer9enCy  °Uo  s,°~d  "«•  *  *. 

Initially,  fueling  was  done  by  5-gallon  cans,  filled  from  drums  In  the  tunnels 

theTtovT  l  dr°PLPedL  *°  "6°  F/  h°WeVer'  the  adding  of  cold  fuel  to 

the  stove  fanks  caused  Icing  which  fouled  fuel  lines  and  carburetors.  Thereafter 

he  drums  were  brought  Inside  to  warm  up  before  use.  Later,  drums  were  placed  in 
the  science  building  and  barracks  and  were  periodically  refilled  using  a  24-volt 
aircra  t  fuel  t.ansfer  pump  run  off  batteries.  The  same  pump  was  used  to  pump  fuel 
up  to  the  tank  In  the  Aurora  Tower.  Fuel  usage  averaged  about  two  barrel  per 
day,  one  for  the  generators  and  one  for  heating.  P 

Hallett 

The  POL  products  for  Hallett  Station  were  off-loaded  from  the  USS  ARNEB 

h  ah  Th  Pe"™nen*  St°ra,ge  arfa  and  *ere  stacked  in  parallel  rows  three  drums 
high.  This  location,  approx.mately  150  feet  east  of  the  main  camp,  provided  easy 

M  “fet/  'n/eSPect  f{re  hazard.  The  fuel  consumption  for 

Hallett  Station  was  not  considered  excessive,  and  the  supply  provided  was  adequate 
No  excessive  quantities  of  lube  oil  were  expended.  A  sufficient  quantity  of  anti- 
reeze  was  provided,  but  some  loss  was  caused  by  barrels  rusting.  When  evidence 

be tter^con ta^iners ,SC° Vel"e£^/  ^  of  antifreezes  transfixed  ^ 

Wilkes 

POL  was  situated  in  three  separate  areas  at  Wilkes  Station.  The  main  storage 
area  was  located  near  both  the  ice  ramp,  for  ease  in  off-loading,  and  the  main 
stat  on  for  usage  This  area  contained  diesel  fuel,  lubricating  oil,  antifreeze 

from  th9QSX  T  rX0  01'  hyd,rauli^  °M'  °od  greases.  The  location  was  excellent 
m  he  standpoint  of  usage  but  close  enough  to  the  station  to  be  a  fire  hazard 
The  communications  building  with  its  transmitting  antennas  was  within  50  feet  o'f 
his  dump.  In  the  future  fuel  dumps  should  be  located  a  safe  distance  from  radio 
transmitting  equipment  Another  storage  area  for  gasoline,  both  white  end  auto- 
mot  ve  was  located  about  500  feet  from  the  main  camp.  An  emergency  fuel  dump 
containing  adequate  POL  for  a  year  of  survival  in  the  temporary  (survival)  camp 
was  located  about  1000  feet  from  the  main  camp.  The  initial  supply  of  POL  was 
adequate  for  three  years  operation  with  the  exception  of  some  minor  items. 


423 


Sfralners^and  fi*u  9as?l,nf  f«elf  were  found  badly  contaminated  with  water  and  dirt. 
Strainers  and  filters  should  be  Incorporated  In  all  fuel  pumps  used  on  this  tyoe  of 

oper a tecTro tarv ^  °  °  !Jl!  t165*1  f  j®'  .W*re  pumped  ,nto  vehicles  by  means  of  a  hand 
°Pn  '  d  ?  PUmP  Whl 'Ch  proVed  Equate  for  the  |ob.  Diesel  fuel  for  the  gen- 

Fue  wartheI0tVreS  7“  ^  dump  ‘nte  fhe  camP  >"  *•  tractor  scoop, 

on!  transferred  Into  the  tanks  by  means  of  the  rotary  hand  pump.  Th^ 

p  Ion  was  tiring,  time  consuming,  and  Inefficient.  Efforts  to  fabricate  a  satls- 

h!  7suItlreUmsP Ir0m,mrr,alS  aVa,lable  Were  unsucce“f”l-  I*  Is  recommended 
transfer  ^  6  6  m°tor  °r  6ng,ne  dr,Ven  pumP  be  f^Ished  for  fuel 


Ellsworth 


j  AJ  Pf?iL.WaS  rece,iyed  In  drums  and  was  placed  tn  a  supply  depot.  D4  tractors 

b!!reP|s  F^e^!T  !  Z'lt'T  ^  ^  *°  hand'e  the  ^ thousands  of 
Darrels.  Fuel  was  later  cached  In  the  tunnels. 


Section  X 


TRANSPORTATION  EQUIPMENT 


WEASEL  (M29C) 
McMurdo 


Although  unsatisfactory  in  many  respects,  this  type  of  machine  was 
indispensable  as  a  personnel  carrier.  No  other  vehicle  solved  the 
problem  of  transportation  over  ice,  snow,  rock  and  mountain  as  did  this 
machine. 

A  total  of  nine  weasels,  bought  from  the  Army,  were  delivered  to 
McMurdo  for  Deep  Freeze  I.  "All  had  been  reconditioned  at  Davisville 
and  gave  excellent  service  in  the  antarctic."8  Pontoons  were  removed 
to  reduce  the  weight  of  the  vehicles  and  to  allow  more  units  to  be 
stored  in  the  garage.  Several  were  modified  as  pickup  vehicles.  Several 
were  modified  by  removing  the  tops  for  greater  safety  on  the  ice. 

When  the  1956-57  summer  season  commenced,  all  the  original  weasels 
were  worn  out.  Four  "new"  weasels  were  delivered  in  late  October  1956. 

In  December  four  more  were  flown  in  and  three  were  delivered  by  ship. 

All  of  these  machines  received  extremely  hard  use  and  were  badly  worn 
by  the  time  Detachment  One  departed  Antarctica.  Probably  the  most 
arduous  service  performed  by  them  was  during  the  offloading  of  AvGas . 

Each  weasel  pulled  three  one-ton  sleds  loaded  with  four-inch  hose. 

The  most  serious  troubles  were  with  the  transmissions  and  tracks. 
Transmissions  furnished  in  1956  were  "standard"  as  opposed  to  "heavy- 
duty."  These  standard  transmissions  were  not  nearly  so  durable.  Second 
gear  went  out  almost  at  once  on  virtually  all  machines. 

The  tracks  originally  received  were  underdesigned.  In  addition  they 
had  apparently  been  in  storage  a  long  time  and  the  rubber  around  the 
cables  was  cracked  and  the  cables  were  badly  corroded.  Sometimes  only 
one  strand  would  be  sound.  Tracks  received  as  replacements  just  prior 
to  Detachment  One's  departure  were  substantially  better.  The  original 
tracks  had  only  a  single  supporting  cable  in  the  perimeter  of  the  tracks; 
on  the  new  ones  this  was  doubled.  Since  it  was  at  this  point  the  breakage 
usually  commenced,  substantial  improvement  should  result. 
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The  water  connection  to  the  hot-start  heaters  from  the  gasoline 
heater  continually  broke  off.  The  mounting  was  inadequate.  The  mounting 
of  the  personnel  heaters  was  not  satisfactory.  Ether  starting  was  not 
effective.  "Type  939  engine  heaters  were  installed  in  bilges  and  leaked 
all  the  time.  The  gas  tank  for  the  heater  was  outside.  The  filter  froze 
and  broke,  and  the  fuel  line  broke  from  being  stepped  on."7 

The  AN/GRC-9  radios  installed  in  the  weasels  were  never  very  success¬ 
ful  .  They  gave  excellent  service  for  a  short  period,  but  the  vibration 
of  the  weasel  quickly  rendered  them  inoperative. 

Recommendations 


That  personnel  carriers  procured  in  the  future  for  McMurdo  contain 
these  features: 


1. 

Lightweight  (less  than  a  weasel  5400  pounds). 

2. 

Heavy-duty  dual-range  transmission. 

3. 

Governor  to  limit  speed  to  15  mph. 

4. 

Rugged  easily  replaced  tracks,  suitable  for  use  over 
ice  as  well  as  snow.  It  would  be  very  desirable  to 
which  could  be  easily  spliced. 

rock  and 
have  tracks 

5. 

Ready  escape  features. 

6 . 

Permanent  anti-freeze,  and  thermostats  with  settings 
175  degrees. 

of  160  to 

Little 

America 

Deep  Freeze  proved  the  weasel  to  be  a  highly  versatile  antarctic 
vehicle.  Weasels  were  the  primary  means  of  personnel  transportation  and 
were  also  used  with  the  crevasse  detector  and  aircraft  crew  sled.  Running 
boards  were  fabricated  on  weasels  at  Little  America  V  during  Deep  Freeze 
I  and  were  considered  desirable  not  only  for  convenience  but  also  as  a 
safety  factor.  Maximum  mileage  on  any  vehicle  was  4510  miles  with  one 
engine  change.  The  minimum  mileage  was  3372  without  engine  change. 

They  had  to  have  new  tracks,  new  drive  wheels  and  bogie  wheels  installed 
after  about  a  month  of  operation. 

Engine  and  Engine  Winterization 

The  engine  performed  satisfactorily,  requiring  normal  maintenance. 

The  939A  South  Wind  engine  coolant  heater  performed  satisfactorily, 
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preheating  the  engine  with  9170  motor  oil  in  crankcase  to  -20  F.  Addi¬ 
tional  heat  was  required  at  colder  temperatures  or  if  high  winds  were 
prevailing.  The  engine  oil  was  changed  to  sub-zero  type  when  the 
temperatures  were  below  -20  F.  The  engine  coolant  heater  performed 
satisfactorily  to  -50  F  with  no  winds;  at  colder  temperatures  additional 
heat  was  required.  Kim  Hotstarts  were  unsatisfactory  and  not  considered 
necessary.  The  1030C  personnel  heater  performed  satisfactorily,  requir¬ 
ing  but  minor  maintenance.  Ether  primers  were  not  used  on  weasels. 

During  Deep  Freeze  II  it  was  felt  that  at  all  temperatures  below  +5  F, 
the  engine  should  be  preheated  until  the  oil  runs  freely  off  the  dipstick. 
In  all  cases  the  Herman  Nelson  heater  was  used.  Without  preheating,  it 
was  found  that  the  shaft  from  the  distributor  to  the  oil  pump  had  a 
tendency  to  shear  off.  The  engine  as  installed  is  most  difficult  to 
work  on;  even  a  normally  simple  task  such  as  changing  a  fan  belt  takes 
a  major  effort  because  of  confining  space.  Standard  size  engines  only 
should  be  sent  to  the  polar  regions,  with  only  standard  size  replacement 
parts.  Many  oversize  and  undersize  spare  parts  had  been  sent. 

Cab  Winterization 

The  cab  was  quite  satisfactory,  but  the  hatches  should  be  more 
securely  attached;  latches  broke  loose  and  hatches  started  to  drop  and 
would  not  latch. 

Clutch,  Transmission  and  Chassis 

The  clutch  and  chassis  were  satisfactory,  requiring  only  normal 
maintenance.  Heavy  duty  transmissions  were  installed  in  all  Deep  Freeze  I 
weasels.  However,  several  transmission  failures  occurred.  Front  bearing 
failures  on  the  mainshaft  were  the  source  of  transmission  trouble.  GOS 
was  used  in  all  transmissions.  During  Deep  Freeze  II  some  trouble  was 
encountered  when  clutch  plates  became  glazed.  Because  of  the  continued 
rough  usage,  a  heavy-duty  transmission  is  recommended. 

Fuel,  Ignition  and  Electric  Systems 

The  fuel  and  ignition  systems  were  satisfactory.  The  radio  inter¬ 
ference-suppression  equipment  made  the  ignition  system  hard  to  work  on. 
Ignition  coil  failure  was  high.  A  better  lighting  system  should  be 
installed  with  at  least  two  headlights  forward. 

Tracks  and  Track  Carriers 

Track  replacement  on  Deep  Freeze  I  was  high.  The  tracks  had  been 
stored  in  open  storage  for  a  long  time  and  the  rubber  had  deteriorated. 
Track  failures  increased  at  -40  F  and  below.  During  Deep  Freeze  II  the 
track  cables  broke,  not  the  pads.  By  greasing  all  running  gear  once 
a  week,  bogie  wheel  wear  was  negligible.  Of  the  480  spare  bogie  wheels 
with  Deep  Freeze  II,  six  were  used. 
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utilization  of  trackS8reiteistreco™endide^Per  hOUr  there  Was  maximum 
heavy-duty  type  and  that  Leed  Z  "  6  ^  *U  traCks  be  of  «=he 

temperatures  below  -40  F  caused  brittleness  in^he  t^  that 

-%^r8°n  :  f  “  -  curtailed 
it  could  be  and  was  used  in  extremely'l^le^;^^^  9  Wa"  place’ 

Maintenance 


Normal  preventive  maintenance 
POL  Products 


and  repairs  were  required. 


Cooling  system  -  premixed  permanent-type  antifreeze 
Engine  oil  -  9170  and  sub-zero  (MIL-0-10205) 
Transmission  and  differential  -  GOS  (MIL-L-10324) 
Gasoline  -  arctic  type  C  (MIL-G-3056) 

Grease  -  MIL-G-10924 
South  Pole 


-otH  fr:„t  citT- 

on  the  rear  pontoon  was  modified  to  mount ’on  PerS°™eJ  heater  mounted 
the  roof.  A  spreader  bar  type  of  nine  f  h  !;ear  left  Portion  of 

inch  pipe  and  mounted  around  the  ton  f  ^  fabricated  from  1-1/4- 
squashed  and  the  parachute  risers  from  hM  b  t0  prevent  lt  from  being 
AN/GRC-9  radio  was  installed  8  CUt  °n  3ny  sharP  »etal.  An 

of  al^inum^nd^teel'and^as^upportrr  t0  3  dr°P  Platf°tm  made 

breakage  due  to  impact.  The  weasel  hit  entiraly  on  shock  pads  to  prevent 
(unknown  at  the  time)  he  transmissio^ c  Whfn  ^  dropped  -d 

believed  to  be  due  to  the  impact  on  tK  WaS  Cracked '  failure  was 

recommended  that  future  weasel  drons  1  unsuPP<>rted  drive  shaft.’  It  is 

the  drive  shaft  and  he^iT^dr^Y  UPPOtt 

disconnected.  TOSe  the  drive  shaft  should  be 

The  transmission  was  a  lieht-dut-u-  ,  uj  ■ 

throughout  Deep  Freeze  I  and  II  Th!  „  1  CflUSed  difficulty 

and  II.  The  weasel  performed  satisfactorily 
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at  the  high  altitude  during  Deep  Freeze  I,  II  and  III,  although  a  definite 
power  loss  was  observed.  Special  jets  for  the  carburetor  were  not 
available.  Operation  was  almost  exclusively  in  low  range,  as  the  rough 
sastrugi  negated  high  speeds.  A  few  problems  were  experienced  during 
Deep  Freeze  II.  The  rubber  covering  the  track  cables  cracked  completely 
through  about  every  inch  or  two,  and  on  one  track  all  but  one  or  two 
cables  were  found  to  be  broken,  perhaps  a  result  of  operation  in  extreme 
cold.  A  new  starter  assembly  had  to  be  installed.  Routine  preventive 
maintenance  was  carried  out  regularly. 

Recommendations 

1.  Provide  heavy-duty  transmissions  and  tracks. 

2.  Investigate  the  possibility  of  installing  a  supercharger. 

3.  Remodel  the  cab  for  greater  utility  and  passenger/cargo  capacity 
and  for  greater  ease  of  entry  and  exit. 

4.  Provide  a  top  rail  for  cargo-carrying  purposes. 

5.  Pole  Station  weasels  should  all  be  equipped  with  radios.  A 
dynamotor  should  be  mounted  behind  rear  seats. 

This  vehicle  had  been  operated  for  only  a  month  when  the  left 
track  and  the  left  rear  bogie  support  shaft  broke.  Since  there  were  no 
parts  available  to  fix  it,  the  weasel  was  stored  until  the  arrival  of 
repair  parts. 

Hallet  t 

No  particular  problems  that  could  be  attributed  to  cold-weather 
operations  were  found  in  this  equipment. 

Recommendations 

1.  Enlarge  the  doors  if  possible  to  allow  easier  entry  and  exit 
for  personnel  dressed  in  heavy  clothing. 

2.  Adjust  the  engine  covers  to  allow  easier  accessibility  to  the 
engine  for  maintenance. 

Wilkes 

The  design  of  the  M29C  cargo  carrier  is  fundamentally  very  sound 
for  the  uses  to  which  it  was  put  at  Wilkes  Station.  However,  some 
problems  were  encountered. 
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Tracks  and  Track  Carriers 


Early  in  the  year  all  of  the  original  tracks  broke.  The  heavy-duty 
replacement  tracks  went  the  rest  of  the  year  with  only  one  more  failure 
and  this  was  on  a  track  that  appeared  much  older  than  the  others.  Several 
track  drive  sprocket  failures  occurred  but  these  also  did  not  recur  after 
the  heavier  replacement  sprockets  had  been  installed. 

Engine  and  Engine  Winterization 

The  most  serious  problem  was  the  persistent  failure  of  fan  and 
generator  belts.  Since  the  replacement  of  belts  is  a  rather  difficult 
operation  to  perform  in  the  field,  it  is  believed  that  either  a  chain 
or  a  gear  drive  should  be  used. 

The  gasoline-burning  engine  heater  unit  did  not  operate  very  well 
in  one  unit.  The  M29C  used  in  digging  the  glaciological  deep  pit 
surprisingly  started  regularly  in  temperatures  down  to  -50  F.  The 
batteries  in  the  M29C  were  given  an  assist  during  starting  by  using  a 
battery  charger  as  a  booster. 

Clutch,  Transmission  and  Chassis 

The  transmissions  and  clutches  simply  wore  out  under  operational 
loads  that  were  apparently  more  than  they  were  designed  for.  The  M29C's 
were  used  repeatedly  in  hauling  fully  loaded  one-ton  sleds  up  to  the 
icecap  station,  which  is  probably  responsible  for  a  large  part  of  the 
wear.  Although  a  heavier  design  would  extend  the  life  of  these  components 
it  is  believed  that  merely  assuring  that  adequate  spares  are  provided 
would  be  satisfactory,  as  these  parts  usually  show  signs  of  wear  before 
they  fail.  The  springs,  however,  would  have  to  be  strengthened  to  make 
the  vehicle  more  reliable.  The  spring  failures  exhibited  some  of  the 
characteristics  of  fatigue  failures. 

The  bodies  were  not  very  durable  and  the  doors  in  particular  were 
not  strong  enough  to  last  very  long.  The  bodies  were  also  far  from 
snow- tight  and  the  inside  often  filled  with  snow  during  storms.  The  use 
of  some  type  of  rugged,  flexible  cover  for  the  vehicle  would  probably 
eliminate  the  problem. 

Ellsworth 


The  weasels  turned  in  an  excellent  performance  and  were  most  useful 
for  towing  one-ton  sleds  and  for  general  light  work. 
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H  cc  ommend  a  t i ons 


1.  Extend  the  driver's  access  door  to  include  a  small  portion  of 
the  roof.  The  small  step  provided  for  driver  access  should  be 
enlarged  and  of  treaded  material. 

2.  Mount  radios  facing  inboard  for  easy  operation  by  driver  or 
passengers . 

3.  Raise  driver's  seat  four  inches  to  give  better  visibility  of 
the  trail. 

4.  Provide  larger  offsets  in  the  clutch  levers  to  give  more  foot 
room  for  antarctic  footgear. 

5.  Provide  a  separate  fuel  pump,  cut  in  electrically,  for  the 
personnel  heater  to  keep  gasoline  pressure  off  the  heater  fuel 
system  except  when  in  use. 


S  NO- CAT 


McMurdo 


The  Sno-Cats  brought  in  by  the  Air  Force  lasted  only  a  few  days,  as 
the  dirt  quickly  abraided  critical  track  parts.  No  Navy  Sno-Cats  were 
allocated  to  McMurdo  during  Deep  Freeze  I. 

Little  America 


Two  model  743  Tucker  Sno-Cats  were  used  at  Little  America  on 
Operation  Deep  Freeze  I  and  II  and  were  considered  excellent  snow 
vehicles.  They  were  used  primarily  as  personnel  carriers  between  Kiel 
Field  and  the  main  camp.  "The  Tucker  Sno-Cats  were  very  satisfactory 
in  regard  to  pulling  ability  and  riding  comfort,  except  for  the 
side-to-side  movement."® 

Engine  and  Engine  Winterization 

Engine  performance  was  satisfactory,  but  indications  are  that  less 
horsepower  is  l'equired.  Some  trouble  was  encountered  with  engine 
vibration,  which  caused  the  exhaust  stack  section  to  uncouple  at  the 
elbow  going  through  the  engine  compartment  so  that  toxic  fumes  entered 
the  cab. 

Heated  battery  boxes  are  a  necessity  in  this  type  of  operation. 

The  battery  box  should  be  redesigned  for  more  sturdy  support,  or  it 
should  be  relocated. 
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The  performance  of  the  939A  South  Wind  engine  coolant  heater  was 
satisfactory  and  required  a  very  limited  amount  of  maintenance.  However, 
at  temperatures  of  -30  F,  with  9170  motor  oil  in  the  crankcase,  the 
939A  coolant  heater  would  not  heat  the  engine  to  starting  temperatures. 
Shrouding,  or  some  method  should  be  devised  to  use  waste  exhaust  heat 
to  preheat  the  oil.  At  operating  temperatures,  sub-zero  motor  oil, 
MIL-0-10295,  appeared  to  be  too  light  for  proper  lubrication,  thus  9170 
motor  oil  was  used  in  the  crankcase.  Quick  heat  from  a  Herman  Nelson 
BT400  series  heater  was  required  to  bring  the  motor  oil  to  starting 
temperatures  below  -30  F.  Quick  disconnects  for  use  with  the  vapor  car 
heater  to  preheat  the  engine  coolant  proved  satisfactory.  To  maintain 
operating  temperatures  a  canvas  winter  front  was  used.  We  recommend 
that  a  manual-controlled  shutter- t3/pe  winter  front  be  used.  The  engine 
compartment  should  be  enclosed  because  of  carburetor  icing  at  extremely 
low  temperatures,  and  it  would  be  desirable  to  design  a  method  to  apply 
heat  to  the  carburetor.  "A  Kim  Hotstart  is  not  necessary. "9 

"For  the  approximately  900  miles  traveled  on  the  trail,  the  engines 
appeared  to  be  in  very  good  condition  and  the  oil  consumption  was  neg¬ 
ligible.  Gas  consumption  was  1.3  miles  per  gallon  while  pulling  approxi¬ 
mately  a  3-ton  load  at  10  miles  per  hour  in  5th  gear."8 

Cab  Winterization 

A  1030C  South  Wind  personnel  heater  was  used  to  heat  the  cab.  The 
heater  proved  satisfactory,  with  a  minimum  amount  of  repairs.  A  more 
equal  distribution  of  heat  could  be  achieved  by  manifolding  the  output 
adapter  to  distribute  the  heat  aft.  The  defrosting  system  should  be 
revised  to  force  the  heat  on  the  glass  from  the  bottom,  and  the  cab 
should  be  completely  insulated. 

Cab  Structure 

The  cab  is  quite  flimsily  constructed  and  should  have  a  more  sub¬ 
stantial  latching  device  on  front  doors  to  keep  them  from  coming  open 
while  traveling  over  sastrugi  and  rough  terrain. 

It  would  be  desirable  to  have  windows  that  may  be  opened,  at  least 
in  the  driver's  compartment,  and,  with  the  exception  of  the  front  door, 
side  windows  of  one-piece  glass  or  other  suitable  material.  Rear  view 
mirrors  are  desirable. 

Clutch,  Transmission  and  Chassis 

The  clutch  and  transmission  were  satisfactory.  The  chassis  should 
be  reinforced  throughout,  especially  around  the  dead  end  of  the  hydraulic 
steering  booster  cylinder,  which  broke  continually  at  this  point.  It 
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is  believed  that  a  synchro-mesh  transmission  would  be  desirable  Thus 
the r gears ,W°U^d  ^  ^  ^  th“e  ”°uld  be  less  ^ance  ofla^gi^ 

rear  of  re<'ommanded  that  a  suitable  sled  hitch  be  installed  on  the 

sleds  A  nractical  t0  facil^t®te  use  of  the  towbar  for  moving  one-ton 
!r A  \  *  Poetical  one  was  fabricated  and  installed  at  Davisville 

Rhode  Island,  and  proved  to  be  very  satisfactory.  One  rear  differential 

ty  t:ZTreTderiTed  °n  °ne  °f  tHe  UnitS  Whi"h  “X  have  been  c^Sed 
y  metal  breakdown  in  extreme  cold. 

Fuel  System 

1?!  f"®1  S',St“  ”as  very  satisfactory.  Gasoline  consumption  varied 
the  r"  !  ;’  ”  °f  a  three  "iles  P«  gallon,  depending  on 

The  trP  hi*  operati°n-  Difficulty  was  encountered  with  the  fuel  pumps. 

?nee  t;:“bf:r““«i“^,,8by  ,lumin™ fiiinss  uft  *-  *■  —  ■«■* 
Electrical  and  Ignition  Systems 

Very  satisfactory.  "The  electrical  system  used  a  positive  ground’ 
consequently  the  AN/GRC-9  radios  could  not  be  installed. "8  g  ’ 

Hydraulic  System 

breakaeeViek^mP  balts.are  recommended  because  of  excessive  belt 

whS  ^'l^1  caused.  Primarily  by  snow  building  up  on  pump  pulleys 

it  is  felt  thaA  17  heih1rinfe<i  by  engine  comPartment  enclosure.  Also, 
felt  that  some  belt  breakage  may  be  due  to  thick  fluid  and/or 

hvdr-n?^  r  temPeratures-  The  fan  belts  should  be  improved.  The 

Y\UU?Ateerin8  W3S  3  SOurce  of  some  trouble  during  Deep  Freeze  II 

burnished  f  lureTSBnf-  U  18  recommended  that  bLakdLn  parts  be 
furnished  for  the  hydraulic  system  as  well  as  complete  assemblies. 

Tracks  and  Rollers 

of  n  ExC®SSlve  track  roller  failures  were  encountered  at  the  beginning 
to  salt  ITT  A  T  e  C3USeS  are  believed  to  be=  (1)  constant  exposure 
f21  a  e  d  f  SPtay  °n  ard  Ship>  as  b°th  units  Were  deck  cargo,  and 

bVthe  d  *or  more,frequent  lubrication  than  every  200  miles  as  specified 
by  the  manufacturer  s  service  manual.  "Should  use  sealed  bearings  since 
moisture  penetration  causes  flattening  of  bearings. "9  Arctic-type  grease 
lubrication  should  be  performed  every  50  miles.  During  summer  months, 
ball  and  roller  bearing  grease  was  used  and  proved  to  be  very  satisfactory. 
This  type  of  grease  is  too  heavy  for  use  in  winter.  * 
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2  Dur1"8  ii"  — 
*«  f request  ^^“Sl  «S  IS  TSSST' 

„,  .  ally  elimir'ate  roller  fauureS. 

«u.  termed  with  eech  lubrl- 

SE--2  £\ifrabar?  JXrsi: 

caused  by  the  nut  working  loose  and  L  f*  8  Were  bel*eved  to  be 
allowing  the  bearing  adiusMn!  d  shearin8  off  the  cotter  nin  a„H 

=r-  -A  ttzxttz. 

Maintenance 

corrected?1  maintenance  Was  required  after  the  roller  failures  were 

Recommendations 

During  Deep  Freeze  I  it  was  found  that: 
a._  Spare  transmission  clni-rh 

“  "  aSS“bly  “  ir'*kd™  ^«S"--a^ul^hrb0rp°rU'olbdeeadr:neS- 

rler  1"  lieu  Sh“U'd  be  CO"s“«^  -  a  personnel  car- 

loading.  Pads  Sh°uld  »«  Installed  to  facilitate  loading  a„d  off. 

eliminate  weld  failJjerirthe'Iirack'  k°ltS  a”d  nuts  should  be  used  to 

t»  the5  e„gTih:ehayXUbCe^rP  tZlTVor^Tt ■' ,,“W  bd  -anted  closer 
•  gear-driven  system  would  be  ^ 

mounted  S^Tst^Ts’ ^  should  he 


During  Deep  Freeze  II  it  was  found  tha(.; 


1.  The  frame  was  too  lieht  )n  o 

A  substantial  longitudinal  frfl  ZuuT^T  and  alloued  contortion 
securing  the  body  to  the  frame  ““  bd  “8=d  “ith  adequate  means  for' 
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2.  The  fifth  wheels  which  are  of  cast  aluminum,  were  fractured  on 
two  occasions.  It  is  thought  that  a  comparable  fifth  wheel  of  steel 
would  lessen  the  possibility  of  breakage. 

3.  A  ceramic  filter  should  be  installed  on  the 
ahead  of  the  carburetor. 

SNO-KITTEN 

Though  not  of  value  for  heavy  hauling,  the  unit 
great  value  at  the  Beardmore  camp,  where  support  was 
used  there  to  haul  parachuted  material  into  camp,  as 
and  to  pull  a  drag  on  the  ski  landing  strip. 

ONTOS 


McMurdo 


This  unit  was  received  at  McMurdo  on  an  experimental  basis  and 
proved  to  have  an  excellent  suspension  system  and  power  train.  Its  main 
drawback  was  excessive  weight,  which  makes  it  impractical  for  deep  snow 
work.  The  body  is  not  designed  for  easy  access  for  the  transport  of 
personnel.  "The  Ontos  is  mechanically  outstanding.  .  .and  has  definite 
potential  if  the  body  were  lightened . "5 

Little  America 


gas  line,  just 


proved  to  be  of 
limited.  It  was 
a  personnel  carrier, 


The  Ontos  was  of  no  value  at  Little  America  because  of  its  penetra¬ 
tion  in  the  snow.  It  apparently  lacked  sufficient  track  surface  and 
was  too  heavy  for  the  snow  in  this  area."8 

SLEDS 


20-Ton  Sleds 
McMurd  o 


The  20-ton  Otaco  bob  sled  proved  to  be  the  best  ice-and-snow  sled 
available  to  Deep  Freeze  I  forces  at  McMurdo.  The  only  modification 
made  was  to  put  pins  through  the  frame  to  prevent  the  frame  from  separat- 
ing  from  the  platform.  Ten-ton  sleds  were  ordered  for  Deep  Freeze  II 
in  order  to  reduce  the  total  load  on  the  sea  ice.  "One  sled  could  hold 
between  80  and  90  drums  of  fuel  and  a  D8  could  pull  it.  The  only  trouble 
was  with  the  pin  holding  the  towbar.  This  was  welded  and  the  trouble 
was  ended.  The  rear  wooden  stake  rack  should  be  replaced  with  steel  gates 
to  prevent  breakage  when  the  sled  is  towed  up  a  grade  and  the  pressure 
of  the  load  is  on  the  tailgate.  Every  sled  should  have  its  own  tailor- 
made  cargo  net  to  save  much  time  now  spent  lashing  the  cargo. "7 
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Little  America 

sleds  wereydesignedfforeheavy3^racr,t,r"erIu°hauU^1<idSd"Cre  USed'  These 

however,  loads  up  to  25  tone  ».  e*  apacl-ty  *s  rated  at  20  tons; 

~ss  used  predominately  during  dHp  1 ^ 

tr.veJi„gT^a;,™e^St:r”irtinUh1!y  le"Vlne  «**  b“"k  aaecbly  uhe„ 

hu"*  loosely  under  tSa  S  ^.al  y  ^!  ”?  ded  E°  Eb'  »«•  and 
the  extent  of  pennlrtlng  the  bed  to  iea«  the“S  b“b  not  to 

.ieds21oo6reh%r^1Lu"'8x";iCt:ftr^''yP:":i":  “hen  hreaklne 

the  end  of ‘tbfd^r^le’f^u:"^!';,  br°\e  ‘■Pf-oklm.tely  2d  Inches  fro. 
the  snow.  P  ^lle  breakin«  the  sleds  loose  from  burial  in 

by  crystaUi2itiLaofetheyst^dsSi^reitremFrilUr?HWa8  believed  to  be  caused 

bcuos  in  extremely  cold  temperatures. 

sleds^ad^efn^ssemblefbackwardr^I^oth  r^  dJ8C°vared  that  a11  20-ton 

rested  on  the  rear  set  of  rnnn  *•  u  ,  er  words»  the  wide  bunk  pocket 
handling  ease  ZiZeZZrZ.ZZ  Sf  ^'5'  fr0nt  '“d 

degrees.  Fewer  chains  nart^f  a  6  tb  Sled  beds  were  turned  180 
damage  to  kingpins.  6  WaS  much  less  chance  of  causing 

large  factor  in  the  damage**  ^^hardwo^011811*  Pfrhaps  rou®h  usage  was  a 
brittle  and  broke  too  ^fiiy  !  uprights  became  extremely 

remedy  the  situation.  X*  1  steel-reinforced  upright  should 

sleds 'wa^very'good?  TtTs"  p6rf°“e  of  the 

extra  sled  chains  be  ta^en!  reCOmTCnded  that  durin8  heavy  swing  operations, 

10- Ton  Sleds 


McMurdo 


fahrl"tar°s:a1ajc1.ed:f"tj:  fZZ*  the  t0"ln8  t«*“«  «•  improperly 
soon  cracked  off  because  of  inadL.^lT^i  S°  snug  on  the  pin  that  they 
of  the  tongue.  "Due  to  the  dps/^f6  clearance  for  vertical  movement 

track.  Thf  payload  ZZZZfZz  Zu^ 
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Little  America 


The  10-ton  sleds  were  used  to  a  limited  extent  at  Little  America 
during  Deep  Freeze  II.  However,  during  the  ship  off-loading,  every 
available  sled  was  employed.  During  the  rest  of  the  year  the  10-tonners 
were  used  for  collecting  and  hauling  trash  and  for  storing  easily  lost 
items  above  the  snow.  The  following  shortcomings  were  noted: 

The  wooden  bed  was  easily  damaged  by  heavy  cargos. 

2.  The  stakes  had  the  same  weakness  as  the  20-ton  sleds. 

3.  The  bunk  stop  brackets  need  reinforcing,  as  they  shear  off  under 
normal  use. 

4.  Because  of  the  nonrigid  nature  of  the  kingpin  assembly,  the  sleds 
cannot  be  backed  down  without  danger.  It  ip  necessary  when  backing  loaded 
sleds  while  getting  underway  to  break  one  set  of  runners  loose  at  a  time. 

5.  The  bob  sled  with  a  tank  trailer  attached  was  hard  to  handle 
due  to  the  narrow  runners.  LGP  runners  should  be  used  on  a  sled  of  this 
type  and  capacity  when  intended  for  use  at  Little  America."8 

6.  "The  angle-iron  bracing  welded  to  the  underside  of  the  bed  broke 
off.  This  was  either  a  defective  weld  or  the  weld  was  not  heavy  enough."8 

7.  "Difficulty  was  encountered  in  hooking  one  sled  behind  the  other. 
This  was  due  to  the  lack  of  a  means  of  lifting  and  aligning  the  drawpole 
of  the  rear  sled  with  the  pintle  on  the  rear  of  the  front  sled."8 

A  feasibility  test  using  a  D8  to  tow  five  10-ton  Otaco  sleds  loaded 
with  POL,  was  conducted  at  Little  America.  The  test  was  conducted  with 
40  drums  of  fuel  on  each  sled.  The  D8  attempted  to  break  the  runners  loose 
from  the  snow  by  backing  down.  As  pressure  increased,  the  front  bench 
assembly  of  the  front  sled  rolled  under  the  bunk,  bending  the  kingpin. 

The  D8  then  pulled  ahead  and  the  left  pole  chain  of  the  forward  sled 
snapped  and  the  nose  casting  pulled  off  the  drawpole.  The  drawpole  was 
reinserted,  the  chain  was  repaired,  and  the  runners  were  broken  loose 
by  side  nudges  of  a  D4.  Another  D4  pushed  the  rear  of  the  last  sled 
while  the  D8  pulled.  This  simultaneous  push-pull  was  successful  in 
getting  under  way.  The  sleds  towed  easily  in  second  gear  and  were  halted 
after  a  quarter  of  a  mile.  The  measured  clearance  of  the  last  sled  was 
36  inches.  The  temperature  was  -55  F.  When  the  tractor  was  shifted 
to  third  gear  and  a  towing  force  was  gradually  applied,  both  pole  chains 
on  the  forward  sled  snapped.  Test  evaluation;  Tow  not  feasible  for 
starts  and  stops,  unless  chains  are  strengthened  and  the  bunk-bench 
assembly  is  modified  to  permit  backing  down. 
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Toboggans 

McMurdo 


The  toboggans  and  the  deep-runner  toboggans  created  too  much  friction 
because  of  the  great  area  in  contact  with  the  snow-covered  ice.  The 
angle  runners  of  the  former  sleds  cut  into  bare  ice  and  prevented  turning. 
These  sleds  are  not  satisfactory.  "The  payload  with  a  D2  was  about  20 
drums  of  fuel.  The  D2  could  pull  only  one  at  a  time."7 

Recommendation.  "Lengthen  the  shaft  of  the  towing  spider  one  foot 
on  both  toboggans,  as  the  chain  stretches  and  allows  the  present  short 
shafts  of  the  spider  to  slip  from  the  tongue. "22 

Little  America 


"Believe  low  attachment  of  towing  hitch  destroys  bow 'profile  neces¬ 
sary  to  prevent  snowplow  action.  Suggest  you  model  one  toboggan  for 
trial  as  follows: 

1.  Remove  towing  eye  assemblies. 

2.  Remove  plate  MK-45  from  assemblies. 

3.  Cut  braces  WK-48  to  bow  curvature  from  1/4  inch  below  highest 
point  in  elevation  view  to  meet  lower  right  corner  in  elevation  view. 

4.  Reassemble  towing  eye  assembly  and  remount  on  toboggan  with  weld 
or  bolts,  with  forward  edge  of  MK-45  plate  flush  with  front  face  of  Mt-3, 
reinforcing  plate  MC-46  in  same  relative  position  as  before.  See  NCEL 
drawings  E55-50,  E55-51,  56-30-lF".27 

One-Ton  Sled 

McMurdo 


The  one-ton  Army  sleds  proved  useful  on  all  occasions.  "The  support 
under  the  bed  forms  a  trap  for  drifting  snow.  The  weight  of  the  snow 
reduces  the  payload  and  removal  of  the  snow  is  difficult."7 

South  Pole 


Two  one-ton  Army  sleds  were  airdropped  along  with  the  weasel.  Both 
served  well  in  retrieving  equipment  and  in  hauling  gear  throughout  the 
camp. 
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ATHEY  WAGONS 


The  tracked  Athey  wagons  were  useful  on  the  snow  and  gravel  surfaces 
at  McMurdo. 

2-1/2-TON  CAR<JO  TRUCKS 

The  two  2-1/2-ton  trucks  with  jungle  tracks,  which  arrived  at  McMurdo 
in  October  1957,  were  worth  their  weight  in  gold.  They  handled  the 
transportation  to  and  from  the  runway. 

WANIGANS 

Little  America 


Two  messing  and  three  sleeping  wanigans  were  delivered  during  Deep 
Freeze  I  for  use  on  trail  operations  to  Byrd  Station  during  Deep  Freeze 
II.  Several  problems  were  encountered: 

1.  Before  the  sled  beds  were  assembled  correctly,  much  "working" 
of  the  wanigans  took  place.  The  rigid  panels  have  no  inherent  give, 
thus  the  joints  are  sources  of  trouble.  Connecting  bolts  sheared  off 
constantly.  Interior  partitions  likewise  were  battered  and  shattered 
as  the  flexible  sled  bed  undulated  with  the  terrain.  It  is  thought 

that  construction  along  the  lines  of  a  house  trailer  would  make  allowances 
for  such  distortions  and  would  eliminate  flexural  damage. 

2.  Five-kw  gasoline  engine-driven  generators  were  substituted  for 
the  diesel  generators  provided.  Much  more  satisfactory  results  were 
obtained . 


3.  Communications  being  so  important,  a  radio  of  the  following 
characteristics  should  be  employed:  small,  compact,  with  high  output/ 
input  ratio. 


Difficulty  with  the  messing  wanigan  was  experienced  from  the  movement 
of  the  panels;  however,  the  range,  sink,  etc.,  worked  satisfactorily. 

It  is  suggested  that  the  following  be  considered  during  heavy  swing 
operations: 

1.  That  a  platform  18  inches  wide  be  constructed  along  the  rear  of 
the  wanigan  to  provide  a  footpath  for  the  cook  between  the  rear  door 
and  the  racks  on  the  sides  of  the  wanigan. 

2.  That  the  5-kw  generator  be  relocated  in  the  wanigan  or  be  shielded 
to  prevent  noise. 
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Sect  ion  X  I 


PRIME  MOVERS 


GENERAL  COMMENTS 

Winterization  of  a  tractor  cab  meant  very  little  to  the  men  working 
on  the  sea  Ice  at  McMurdo.  They  would  rather  be  cold  and  have  ready 
access  to  the  wide  open  spaces  by  keeping  both  doors  open  and  the  escape 
hatch  off.  Warmth  was  desirable,  but  safety  was  more  desirable.  On  new 
sea  ice  where  the  thickness  was  less  than  7  to  8  feet  under  the  best 
conditions,  there  was  always  doubt  as  to  the  strength. 

Low-ground-pressure  equipment  is  not  suitable  for  stations  located 
on  hard  soil  or  Ice,  but  Is  Ideal  for  stations  located  on  heavy  snow. 
Standard  equipment  Is  best  suited  structurally  to  do  the  heavy  work  on 
hand  for  McMurdo,  Hallett  and  Wilkes  stations. 

Deep  Freeze  II  forces  at  McMurdo  felt  that  heated  battery  boxes  were 
not  necessary.  With  electrical  systems  In  good  working  order,  there  was 
no  trouble  in  starting  the  tractors.  Engine  side  panels  were  considered 
to  be  more  trouble  than  good.  In  snowstorms  the  entire  engine  would  be 
packed  with  snow  and  would  have  to  be  dug  out  before  starting.  However, 
If  engine  side  panels  are  removed,  the  snow  blows  free  of  the  tractor 
engine.  Conversely,  under  the  condition  of  wind-blown  snow,  such  as  ex¬ 
perienced  at  Little  America,  the  engine  side  panels  were  not  fitted 
tight  enough.  Snow  seeping  Into  the  engine  compartment  Increased  the 
difficulties  already  presented  by  the  low  temperatures. 


D2  TRACTOR 

Eight  Caterpillar  D2  low-ground-pressure  tractors  were  assigned  to 
McMurdo.  One  was  used  at  Little  America  V  during  Deep  Freeze  I,  II  and 
III.  It  had  a  blade  attachment,  D3 1 5  engine,  Model  44  hydraulic  control, 
snow  sprockets,  and  42- Inch  grousers.  This  tractor  was  considered  very 
useful  for  camp  maintenance  and  for  positioning  sleds  on  the  bay  Ice 
alongside  the  ships  during  off-loading  operations.  It  was  also  a  very 
good  machine  for  moving  aircraft  on  snow.  But  It  was  too. light  for  the 
heavy  work  at  McMurdo.  Except  for  camp  detail  work,  any  of  the  tasks 
requiring  tractors  Imposed  too  great  a  strain  on  the  D2,  resulting  In 
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they  *ere  the  on,y  items  ,n  ,ar9e  number  In  Deep  Freeze  I, 

With  ^d«.t0  be  utniz®c1,  A  02  cou,d  just  barely  pull  a  20-ton  sled  loaded 
with  14  tons  on  smooth  ice.  Any  drift  was  sufficient  to  stop  them,  as 
the  tractors  quickly  buried  themselves.  Once  three  of  the  D2's  were 
mired  In  the  snow  at  the  same  time  trying  to  get  one  sled  through  a  drift. 
A  O'*  was  brought  to  the  scene  and  easily  freed  the  entire  works. 

•i  Ar°2  ^Ir"dr°PPad  at  South  Pole  at  the  beginning  of  Deep  Freeze 

^  dr°P  the  following  were  removed:  the  blade  and  trunlons, 

the  LGP  pads  (the  chain  was  left  on),  the  counterweight  and  the  cab. 

The  LGP  pads  were  replaced  with  12-inch  pads.  This  allowed  the  tractor 

to  be  moved  around  on  the  drop  platform.  Two  extra  chains  fitted  with 
LGP  pads  were  taken  along.  When  the  tractor  was  dropped.  It  was  driven 
orr  the  12- inch  pads  and  chains  onto  the  chains  with  the  LGP  pads.  Thus 
In  a  very  short  time  the  tractor  was  operative.  The  D3 1 5  engine  was  not 
supercharged,  so  that  It  was  diminished  In  power  at  the  9400-foot  altitude. 
A  supercharger  would  be  desirable.  The  oversized  engine,  however,  per¬ 
formed  satisfactorily  to  drive  the  lightened  tractor.  The  LGP  pads  were 
excellent  and  necessary  In  the  deep,  soft  snow. 


Sustained  outside  operation  was  not  considered  feasible  at  the  Pole 
at  temperatures  below  -50  F.  By  keeping  the  D2  in  the  garage  it  was 
possible  to  use  It  for  brief  periods  at  nearly  all  temperatures.  The 
most  evident  sign  of  the  effect  of  cold  was  stiffening  of  the  track  chains, 
and  when  this  occurred  the  tractor  was  run  back  Into  the  garage  to  thaw 


Engine  and  Engine  Winterization 


Engine  operation  was  satisfactory.  9170  motor  oil  was  used  In  the 
crankcase  at  temperatures  above  -20  F.  "For  maintenance  purposes.  It 
would  help  If  the  oil  filter  pipes  were  about  6  Inches  longer. One 
engine  breakdown  was  experienced;  this  was  due  to  oil-pump  failure  In 
which  the  shear  pin  was  broken  on  the  drive  gear.  It  Is  believed  that 
this  trouble  was  caused  by  Insufficient  preheating.  Failures  of  this 
type  required  repairs  that  were  time-consuming,  as  the  rock  guard,  trans¬ 
verse  spring  and  oil  pan  had  to  be  removed. 


Quick  disconnects  to  the  engine  collant  system  were  satisfactory. 

The  heated  battery  box  proved  to  be  satisfactory  at  Little  America.  How¬ 
ever,  at  McMurdo  the  battery  boxes  had  to  be  rebuilt  several  times.  They 
were  entirely  too  flimsy  to  stand  up  under  the  vibration  experienced  In 
over-the-ice  work.  The  copper  tubing  circulating  warm  coolant  required 
constant  maintenance.  The  circulating  pump  should  be  relocated. 

Deep  Freeze  I  and  II  suggested  relocation  of  batteries  outside  the 
cab  to  give  the  operator  more  room  and  to  permit  better  access  to  the 
clutch  Inspection  plate.  Removable  supports  for  batteries  are  recommended 
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to  hold  batteries  ud  off  of  t-k~  u 

teries  and  the  vibration  create  1  eaks^n^h ' ^  *1  the  We'9ht  of  the  bat- 
support  is  recommended  for  heatinq  coils  toV0'  S’  ?  m°re  Substantlal 
down  in  the  insulation  and  chafing  aqa  ns  rf  -T  them  fr°m  Work?n9 
the  battery  box.  Conduit  clamps  were  installed'? ^  °Ut,et  hoIes  in 
n  position.  A  battery  box  thermostat  To  tilt  °  .  the  batterV  leads 
is  considered  essential.  3t  t0  cont^o,  the  circulating  pump 

Kim  Hots  tarts  were  nor 

fer  was  not  sufficient  to  preheat  th^L^f  L'tt,e  AmerIca>  as  heat  trans¬ 
ant  heater  was  satisfactory  with  subzero°moto *  Tbe  939A  South  Wind  cool- 
temperatures  as  low  as  -50  F  and  no  wtnd  t  °  the  crankcase  to 

er  should  be  shrouded  around  the  oil  pan  *  i  nJ^Hf  ?*haust  from  the  heat- 

ZT'  the'ent !  re^Tnter  i^zat  Ion 

was  properly  preheated .  "^n'a 1  1* '  ^ases ‘of '  s  J  '  efAmer  'Z*  provided  the  engine 
eratures  below  -50  F  and  no  wind  quick  he*?  9  the  eng ' ne  wlth  temp- 
Izat fon  for  preheating  as  well  as  fc  luf  WaS  USed  to  au9^nt  wlnter- 
partment.  The  compartment  has  a  tendency  to^fiiT*  en9'ne  com“ 

precautions  should  be  taken  to  melt  the  L  f  Wlth  b,owin9  s"ow  and 
and  pulleys.  Preheating  was  accomp i  [shed !n  /h™  the  fan  be,ts 

from  the  compartment  engine.  The  ether  or  im I n^c Pr°CeSS  °f  me,ting  snow 
at  McMurdoj  as  the  discharqe  lines  froL  9  T'6™  WaS  not  effective 

tures  (-20  F) .  It  is  also  haza^do  I?  “P  ^  re,ative,y  warm  tempera- 

Rad  lator  fronts  of  canvas  were  made  to  °keep  ihe  enJlnT  T""9  Pr°PeH^ 

P  e  engine  up  to  temperature. 

Starting  Engine 

The  starting  engine  was  very  sat  .  . 

was  required.  Subzero  oil  was  ^sed  n  the  T  Y  routine  maintenance 
was  quite  satisfactory.  the  Crankcase-  The  ignition  system 

Cab  Winterization 


The  South  Wind  1030C  personnel  heate 

he^SS,V!  V;br^tion  of  ^e  cab  continual 
heater  should  be  shock-mounted.  |t  Is  a 

Ifold  with  ducts  be  installed  on  the  air 
dlstr.bution  of  heat  throughout  the  cab: 
■n  both  front  and  rear  windows  and  that 
glass  upward;  (3)  that  the  heater  exhaus 
the  exhaust  away  from  the  cab  glass  and 
and  (A)  that  a  filter  be  supplied  for  th 


r  should  be  mounted  more  sturdily, 
y  broke  mounting  brackets.  The 
Iso  recommended  (1)  that  a  man- 
outlet  adapter  for  a  more  equal 
(  )  that  defrosters  be  installed 
they  blow  from  the  bottom  of  the 
t  be  extended  so  as  to  direct 
the  rubber  molding  around  glasses; 
e  heater  fuel  system. 
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Cab  Structure 

The  structure  of  the  D2  cab  was  similar  to  the  D4  cab.  The  support¬ 
ing  structure,  however,  was  not  considered  as  satisfactory  at  McMurdo. 

The  two  fenders  on  which  the  cab  rested  were  tied  together  by  the  fuel 
tank;  consequently,  as  the  fenders  spread  and  settled  under  the  load  and 
vibration*  leaks  formed  in  the  tanks*  The  tank  bottoms  were  replaced  by 
1/4-Inch  boiler  plate  and  a  2-Inch  angle  Iron  was  also  used  to  prevent 
the  fenders  from  spreading.  During  movement  the  body  had  a  tendency  to 
slide  and  strike  the  chassis. 

The  cab  seemed  to  be  very  satisfactory  and  necessary  at  Little  America 
V.  Insulation  was  satisfactory.  It  Is  felt,  however,  that  Insulation 
mats  should  be  formed  around  all  Inspection  covers  to  make  them  access¬ 
ible  without  breaking  the  Insulation,  which  becomes  very  brittle  at  low 
temperatures.  Trouble  was  experienced  with  sheet-metal  screws  working 
loose  In  the  overhead.  Also,  it  Is  felt  that  the  escape  hatch  should  be 
redesigned  to  Insure  an  easier  and  quicker  releasing  system. 

Clutch,  Transmission  and  Chassis 

The  clutch  was  very  satisfactory  and  only  routine  maintenance  was 
required.  During  Deep  Freeze  II  the  clutch  gave  some  trouble,  as  the 
bronze  yoke  wore.  The  transmission  was  satisfactory  and  only  routine 
maintenance  was  required.  Gear  Oil  Special  was  used  In  the  transmission 
and  the  bevel  gear  compartment.  "Difficulty  was  encountered  with  the 
oil  clutch  due  to  the  undersize  rod  restricting  the  flow  of  oil  to  the 
clutch."0 

Only  minor  troubles  were  encountered  with  steering  clutches  and 
brakes.  Fuel  tank  leakage  through  the  brake  inspection  plate  and  Into 
the  steering  clutch  compartment  necessitated  the  disassembly  of  the 
clutches  and  brake  to  remove  diesel-soaked  discs  and  bands.  The  diesel 
oil  removal  was  done  by  heat  and  alcohol .  Final  drives  were  satisfactory. 
GOS  was  used.  Sprocket  wear  was  considered  normal.  The  chassis  was 
satisfactory.  Routine  maintenance  was  required. 

Fuel  System 

It  Is  recommended  that  the  diesel  fuel  tank  be  mounted  on  shock- 
absorbing  material  to  prevent  undue  ruptures  in  the  tank  caused  by  ex¬ 
cessive  vibration.  The  fuel  tank  cap  should  be  anchored  to  the  tank  to 
prevent  loss.  Normal  maintenance  was  required  on  the  fuel  pump,  filter 
housing  and  fuel  filters.  No  engine  failures  due  to  ice  In  the  fuel 
system  were  encountered.  Denatured  alcohol,  grade  3,  was  added  to  the 
fuel  periodically,  approximately  one  quart  per  hundred  gallons  of  diesel 
fuel  . 
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Electric  System 


C  SyStem  VerY  satisfactorV*  Only  one  voltage  regu- 
reaolato!!%ena!  rfP°r^ed  by  Uttle  America.  However,  at  McMurdo  all 

cfamis  hid  !  a  Sh°rt'y  afte^  Installation.  The  battery  lead  terminal 
c  amPs  had  a  tendency  to  come  loose  due  to  vibration,  causing  short 

c  rcults  and  batteries  to  blow  up.  All  terminal  clamps  were  the  qulck- 
uIed°nr,A  fVPr,  ]t  i?  recommended  that  standard  bolt-type  clamps  be 
wn  M  K  a  f  [  C  Cab,e  W,th  m°re  f,exiblIlty  at  low  temperatures 
7nnid  de^,rab,e‘  The  stiffness  of  the  cable  used  had  a  tendency  to 

1 nternal ^shorts P°StS  ^  ^  V,brat'°n'  ^"ters  on  the  R,S  developed 
Hydraulic  Systems 

.  hTM  hydrau] 'c  control  for  the  blade  was  very  sensitive  and  fast.  It 

Hr*nn  erd  f  ^Ve  a  04  hydrau,ic  PumP  In  the  system.  Considerable  hy- 
dra“V£  h°se  faI,ure  was  experienced  In  extreme  cold  weather.  The  hose 
would  harden  crack,  and  lose  hydraulic  fluid.  This  was  rectified  by  use 
of  prefabricated  hose  fittings  and  a i rcr af t- type  hydraulic  hose  No.  16. 

Drawbar 

It  i s  recommended  that  the  drawbar  be  made  more  accessible  for  i n- 
mnr  P'?  when  1  he  machine  is  equipped  with  a  winch, 

method^  ^  tyPe  °f  h°  dlng  pIn  wou'd  improve  the  present  locking 

W1  nch 


The  winch  was  satisfactory.  Gear  Oil  Special  was  used  as  a  lubricant 
One  winch  failure  was  experienced  due  to  negligence;  the  winch  was  engage, 
with  load  and  the  tractor  was  moved  under  load.  "The  locking  device  sl|n 
on  the  winch  controls.  Deep  Freeze  II  found  the  winch  sensitive  to  the 
point  of  being  dangerous ."9 


T  racks 


Considerable  difficulties  were  encountered  during  Deep  Freeze  I  and 
II  with  track  bolts  shearing  off  and  track  links  breaking.  The  cause  of 
the  breakage  on  both  items  is  believed  to  have  been  caused  by  the  over¬ 
sized  pad  used  with  the  standard  bolts  and  links.  To  increase  the 
diameter  of  the  track  bolts  would  necessitate  a  heavier  track  rail.  Con¬ 
clusions  are  that  a  heavier  undercarr iage  should  be  used  throughout. 

Track  bolt  breakage  was  reduced  considerably  by  operating  the  machine 
in  th,rd  speed  and  below.  At  McMurdo,  most  of  the  pads  were  cut  down  fro, 
Hi  to  ZH  inches.  Loss  of  master  pins  was  excessive.  The  master  track 
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Vn"  brelKT.l'trWnd^a8"?  ll  tUr"  the  mKt‘r  »'“*«  ™uld  work  cot 

11:1%  »  red„ai  Ljtt,e  rer,ca  «*• 

from  meridian  steet  r  °  rep  aced  them  with  special  pins  machined 

trunlnn  nr  ’*  Tra?k  frameS  ln  everV  02  cracked  forward  of  the 

fr«ml  t’  ,4  ^a'"es,were  welded  and  reinforced  with  gussets."24  The  *rack 

ZTusli  dl:trhr,"9ht  f?r  th! tractor’  "  ^1^5“ 

nrnKL ,  South  Po,e  experienced  two  track  chain  failures.  One  was 

probably  at  least  partly  a  result  of  cold-weather  operation. 

Track  Carrier  Blocks 

..  Tra^k  carrler  blocks  were  satisfactory  with  only  normal  wear.  At 
carrier  bTock?  Uf>  between  the  track  rail  and  track 

Dozer  Blade 

ura  Th"A?!BS2  "tt,e  USa  at  Mcn,,rd°  due  to  “••<*  fr<"»  fall- 

and  braces  Ho  Mada.'^  re,nf°rCad  at  ">"*  °f  arms 


D4  tractor 

Two  D4  tractors  were  assigned  to  McMurdo  and  Hallett.  Each  was 
equipped  with  bucket  and  fork-lift  attachments.  "They  make  a  aood  front 

71  .'.5  "wi  thUEh7fo?kC|  I  f,  S7h'  dn7, '  °rgcr '  Vlslbl"t''  of  th<=  forks  Is 

locked  for  st eertng°the  other t track  llrZTt sa! ?,T"  =  " 

handling, ',1  P^rf°™ed  ,n  an  excellent  manner,  not  only  for  materlal- 

be  heavier  ThS°  ?P  traCtor  traIn  operation,  though  the  drawbar  should 
e  heavier.  The  only  maintenance  problem  was  servicing  the  pilot  bearlna 

pI  lu  ?teID^tch-  Tha  mastei-  clutch  throwout  bearing  collar  (Cat  9 
co[,NJmer  38696  and  7B5878)  required  constant  replacement.  Because 
brazing  scarce*  they  were  often  replaced  by  collars  built  up  by 

Engine  and  Engine  Winterization 

j  ba^tery  box  was  not  satisfactory,  as  there  was  excessive  movement 
nd  vibration  of  the  box  and  the  long,  overhanging  fenders  on  which  It 
was  mounted  The  box  had  to  be  rebuilt  several  times.  The  coolant  heater 
oMs  were  disconnected  and  the  coolant  by-passed  the  box.  The  ether 
priming  system  was  not  effective,  as  the  discharge  lines  froze  up  at 
relative  y  warm  temperatures  (-20  F) .  It  was  also  hazardous  to  use  if 
not  working  properly. 


Cab  Structure 


tenance  was  required  to  keeD  thpPfp  the  cab  s  weight.  Constant  main- 
T  racks 


wereTs eve rI?*tinchesm,onger “than' s,andardtDi»aS  J1*"'  ■*"-rd  (the  pads 
would  have  allowed  smoother  operation  of  the^h-’i  Sm°°th  track  Pads 
using  the  fork-lift  attachment  Trsrt  -th  ahlcle  over  the  rocks  when 
trouble.  New  track  d  ns  were  fph  •  P,'T  3"d  pad  bo,ts  caused  some 

were  unsat  i  sfactory  at  HaU  t  ,  pridian  steel.  LGP  tracki 

Y  at  Hallett.  Standard  tracks  should  be  used  there. 

D8  TRACTOR 


Standard-Gauge  Tractor 

lost^n^iTbroke^hrough'thrTc'e  ^heTn"^  ^  McMurdo-  °"e  was 

remaining  08,  affectionately  called  "Poco"° I"'"9  COmments  aPPW  to  the 
equipment  and  was  outstandinq  in  pvph  9  ‘  W3S  3  suPerb  P'ece  of 

almost  11,000  hours  of  the  Jst rT^ou^Te^THe  ^ 

'enced  were  two  separate  transmission  f * : i  Th®  y  fa,lures  exper- 

Clrst  had  been  repaired  hv  ;  .  ures,  the  second  after  the 

that  were  known  to  have  a  1  imi  tedS  1  Tfe'^/Uso^^h  PaTtS  and  old  gears 
ure  of  the  hydrauiic  p»p  c,sing.A^r;hv;absr8;^1“-'dde»/p"- 

«•  m.ir.'rr.s  “  Umes-  du  - 

work.  The  copper  tubinq  circulaMn  xPerienced  In  over-the-ice 

tenance.  The  ether  priming  system  was^ol  “?  J8"1  •  req“  '  r'd  constant  "«In- 
froce  up  at  relatively  ,sr2  ^,7"."°  -I0  p)  ‘ '’o  " 

^„reR8di8t<)r 

a  1  though^  he  Escape  hatch  mecharW  srn^equ  ire5°redes  i  q8b  «* '»fc,ory( 

?r-n,r^en-"hi  S.TIS-  Jh£ri 

to  be  relocated,  as  it  vibrated  loose  from  the ' cab”15"8' h'aters  had 
The  standard  tracks  were  idppl  ^ 

presented  no  unusual  problems  Wooden  ^rT'0"  ^  McMurdo-  Maintenance 
on  this  tractor.  d6n  1 ' ad<-carr ier  blocks  were  not  used 
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"A  boom  arrangement,  capable  of  turning  180  degrees,  with  a  lifting 
capacity  of  approximately  5  tons,  should  be  provided  for  the  D8  tractors. "8 
Fuel  consumption:  6  gallons  per  hour.M9 

Low- Ground- Pres  sure  Tractor 


These  machines  were  used  at  McMurdo,  Little  America,  Byrd  and  Ells¬ 
worth.  They  proved  very  satisfactory  In  crevasse  filling,  tractor  train 
operation,  ship  off-loading,  camp  maintenance  and  airstrip  construction. 

Engine  and  Engine  Winterization 

The  engines  supplied  with  these  units  were  highly  satisfactory. 

Slightly  above  routine  maintenance  was  observed  throughout  the  operation. 
Lubrication  oil  and  filters  were  changed  every  240  hours  of  operation  and 
9 1 70  engine  oil  was  used  in  the  main  engine.  One  piston  failure  was 
experienced  at  the  return  of  the  tractor  train  from  Marie  Byrd  Land  to 
Little  America.  The  cause  was  determined  to  be  excessive  water  In  the 
fuel  entering  the  cylinder  through  Injection.  There  were  two  push  rod 
failures  during  Deep  Freeze  1,  caused  by  tapoet  adjusting-screw  lock 
nuts  working  loose  and  the  rocker  arms  coming  out  of  the  socket  in  the 
push  rod,  thereby  bending  the  push  rod.  Excessive  hour-meter  gear  fail¬ 
ures  were  encountered.  This  was  believed  to  be  caused  by  lack  of  lub¬ 
rication  at  low  temperatures,  as  oil  was  very  viscid  unless  heat  wa_> 
applied  at  the  accessory  drive  housing.  One  precombustion  chamber  fail¬ 
ure  was  experienced.  The  cause  was  undetermined. 

Winterization  was  Insufficient  to  cover  all  temperature  ranges  en¬ 
countered.  However,  the  939A  South  Wind  coolant  heater  was  satisfactory 
to  approximately  -45  F  where  no  winds  were  prevailing.  The  exhaust  from 
the  gas-fired  heater  was  utilized  by  piping  it  to  a  shroud  built  around 
the  oil  pan.  The  slave  receptacles  were  never  used.  The  quick  disconnects 
for  utilization  of  Vapor  Car  Heaters  to  preheat  the  engine  coolant  were 
satisfactory. 

Considerable  fan  belt  breakage  was  encountered  during  Deep  Freeze  1 
and  11  until  the  causes  were  found,  namely  snow  bulld-up  In  the  engine 
compartment  around  the  pulley  and  the  belt  freezing  to  the  pulley.  A 
Herman  Nelson  BT  400  heater  was  used  to  melt  the  snow  out  of  the  compart¬ 
ment  In  and  around  the  fan  pulley. 

During  Deep  Freeze  II  and  II  all  Little  America  vehicles  were  pre¬ 
heated  with  the  Herman  Nelson  portable  a i rcraf t- type  heater  by  cuttinq 
a  1 2- i nch-dlameter  hole  in  the  belly-pan  cover  so  that  a  heater  duct 
could  be  Inserted.  Kim  Hotstarts  were  unsatisfactory;  the  Btu  output 
did  not  appear  large  enough  for  the  engine.  A  hotstart  was  plugged  in 
for  16  hours  at  approximately  -50  F,  but  failed  to  maintain  the  heat 
present  at  the  time  of  securing  the  piece  of  equipment. 
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Start i ng  Engi ne 


_/-Ct:rtyPe  ,9aSOline  MlL-G-350e  was  used.  Subzero  engine  oil  was 
2*":  !  ^ankcase.  One  bearing  failure  on  starting  an  engine  was 

countered.  This  was  caused  by  insufficient  lubrication  oil  in  the 
crankcase  due  to  the  negligence  of  the  operator.  The  starting  engines 
were  used  for  longer  periods  of  time  than  those  in  domestic  equipment 

otete?:  h  COnti"U*I  Starti"G  editions.  Two  engines  com- 

showeHyrh°Und  UP  at  ^'ffer®nt  time;  durin9  ^ep  Freeze  II  and  examination 
showed  the  cauSe  to  be  lack  of  lubrication.  The  subzero  lubricant  is 

not  suitable  for  prolonged  use,  and  9170  engine  oil  was  substituted  with 
great  success. 

Some  trouble  was  encountered  with  pinions  in  that  the  locking  nut 
that  controlled  the  pinion  throw-out  RPM  worked  loose,  allowing  the  ad¬ 
justing  nut  to  tighten  which  increased  the  throw-out  RPM  of  the  pinion 
!b°Vu,  dan9er  P°int  and  in  two  cases  destroyed  the  pinion  gear. 
undetermined5  enCOUntered  wi  th  c,utch  do9s  breaking;  the  cause  was 

Some  trouble  with  clutch  brakes  was  experienced  during  Deep  Freeze 
II.  An  examination  showed  the  cause  to  be  thick  oil  in  the  clutch  hous¬ 
ing.  Application  of  heat  eliminated  this  situation. 

Cab  Winterization 


All  the  cabs  were  equipped  with  1030C  South  Wind  personnel  heaters. 
Considerable  trouble  was  encountered  with  heater  bracket  breakage.  Fre- 
quent  adjustments  and  repairs  had  to  be  made  on  the  heater  flame  detector 
switch  because  vibration  continually  upset  adjustments  or  broke  the 
ceramic  rods.  A  lock  nut  should  be  incorporated  on  the  adjusting  screw. 
The  heater  was  installed  over  the  clutch,  which  made  clutch  adjustment 
more  difficult  and  often  resulted  in  damage  to  the  heater.  The  heater 
fuel  control  valve  stuck  excessively.  A  flexible  fuel  line  is  needed. 

The  exhaust  line  of  the  personnel  heater  should  be  extended  beyond  the 
cab  to  allow  locking  the  doors  in  an  open  position. 

Because  of  frequent  electrical  difficulties  with  consequent  loss  of 
heaters,  it  was  considered  necessary  by  Deep  Freeze  II  that  a  secondary 
heater  be  installed  in  all  cabs.  A  fuel  filter  in  the  gas  line  to  the 
heater  was  needed  for  Deep  Freeze  l|  because  of  the  amount  of  water  and 
other  foreign  matter  found  in  the  gasoline.  All  heaters  should  be  shock- 
mounted. 


The  insulation  was  excellent,  except  that  it  was  not  fireproof  and 
vibrations  shook  it  loose.  Insulation  should  be  installed  to  permit 
ready  access  to  the  inspection  covers  in  deck  plates.  The  glass  weather 
stiipping  was  satisfactory.  Because  of  the  compressibility  of  the 
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;"°n-  ngts  h?ldinS  defroster  heater  broke  or  worked  loose. 

Hnes  M  l  “me  ,OOSe  and  fe"-  leaking  the  gas  and  electrical 
1 ines,  which  caused  several  fires. 

hrMJ=L1fCat!0n  °f  ^he  defroster  was  unsatisfactory  and  caused  window 

the  side  orr°m^ThelVVe  /ai  windshie,d-  't  ^ould  be  mounted  on 

t  ib°  °f  w,ndshie1d>  with  circulation  fans  mounted 

Ca.b  tob1ow  across  the  windshields.  The  heater  should  be  relo- 

do  nlt'h  6  auxiliary  seat  or  in  a  suitable  location  in  the  lower 
portion  of  the  cab. 


Cab  Structure 


The  cab  was  manufactured  by  Crcnlo  Inc.,  Rochester,  Minnesota.  Vis- 
ib,  ity  was  good  from  the  cab.  Some  trouble  was  experienced  with  screws 
a  ing  out  of  overhead,  allowing  the  overhead  insulation  to  saq .  The 
escape  hatch  could  be  redesigned  to  permit  easier  and  faster  release. 

The  escape  hatch  should  have  a  more  positive  locking  device  to  prevent 
its  being  blown  away  during  high  winds.  The  gasket  around  the  hatch 

ChVe^CuU  ?  n0t  be  kept  'n  P,ace-  The  spring  was  adequate.  Door  seals 
should  be  improved,  as  they  stuck  and  pulled  loose  and  snow  blew  into 
the  cab  even  when  the  doors  were  tightly  shut.  Latches  were  all  right. 


Considerable  glass  breakage  occurred  in  the  cab.  It  is  believed  that 
heat  concentration  in  the  top  of  the  cab  was  the  cause  of  glass  startinq 
o  crack  at  the  top.  It  was  found  during  Deep  Freeze  II  and  III  that 
excessive  breakage  of  cab  glass  occurred  due  to  vibration,  contortion 
and  temperature.  The  rear  glass  on  the  driver's  side  should  be  h i nqed 
cab  °Pen 1 n9 •  "Cat  walks  should  be  installed  on  both  sides  of  the 


Clutch,  Transmission  and  Chassis 


Transmissions  were  satisfactory,  though  it  is  believed  that  fifth 
gear  is  too  fast  on  tractors  equipped  with  low-ground-pressure  tracks, 
as  it  causes  considerable  vibration.  Five  forward  speeds  are  desirable 
but  with  a  top  speed  of  3-5  mph.  Gear  Oii  Special  was  used  In  the  trans¬ 
mission  and  bevel  gear  compartments  with  satisfactory  results. 

Steering  ciutches  were  satisfactory.  However,  GOS  passed  through 
the  seals  during  a  t rac tor- t r a i n  trip  to  and  from  Marie  Byrd  Land,  caus¬ 
ing  brake  and  clutch  slippage.  This  was  rectified  by  frequent  flushing 
until  the  oil  was  removed.  Two  brake  anchor  plate  failures  occurred  on 


one  unit  when  faulty  welds  gave  way.  They  were  rewelded  to  the  steering 
brake  compartment  housing.  At  McMurdo  dust  and  ash  penetrated  bellows 
seals.  Final  drives  were  satisfactory,  except  at  McMurdo  where  volcanic 
material  penetrated  to  the  inside  casing.  Snow  sprockets  were  satisfac¬ 
tory;  however,  some  sprocket  wear  was  experienced  and  one  sprocket  ro¬ 
tation  was  performed.  The  chassis  was  satisfactory. 

During  Deep  Freeze  II  the  clutch  shaft  seals  caused  some  trouble  and 
were  "blowing"  after  3500  hours  operation.  The  only  transmission  trouble 
encountered  was  with  the  forward-reverse  selector.  After  3200  hours  op¬ 
eration  the  selector  lever  would  jump  out  of  reverse  under  a  heavy  load. 
After  two  years  and  4000  hours  operation  the  snow  sprockets  were  begin¬ 
ning  to  show  excessive  wear. 

Fuel  System 

The  fuel  systems  were  satisfactory.  However,  considerable  water  was 
found  at  times  in  the  fuel,  which  caused  some  pump  failures.  Repeated 
fuel  filter  changes  were  necessary  because  of  water.  Also,  ice  crystals 
formed  and  clogged  fuel  tank  lines.  Alcohol  was  added  to  no  avail. 

Tanks  were  completely  drained' and  the  ice  melted  out,  but  the  condition 
reoccurred . 

A  standpipe  of  approximately  three  inches  in  length  was  installed 
with  very  satisfactory  results  in  that  practically  all  fuel  pressure 
failures  were  eliminated.  Tractors  have  operated  in  temperatures  of 
-70  F  since  the  standpipe  was  installed. 

Electric  System 

The  bat tery-chargi ng  circuit  was  very  unsatisfactory  for  Deep  Freeze 
!  and  II.  Several  failures  were  caused  by  sticking  contacts  and  by  volt¬ 
age  regulator  filterettes  and  resistors  burning  out.  The  voltage  reg¬ 
ulator  trouble  was  attributed  to  vibration.  Also,  generators  did  not 
have  sufficient  capacity.  The  generator  drive  gears  and  the  armature 
shaft  wore  out,  including  the  keyway.  Idler  gear  wear  was  believed  to 
be  the  cause  of  generator  gear  failures;  the  wear  was  believed  to  be 
caused  by  lack  of  lubrication  during  starts  at  extremely  cold  temperatures. 
The  24-volt,  1 8-amp  system  was  converted  to  24-volt,  40-amp  systems  with 
the  same  resul ts  . 

The  batteries  were  located  outside  and  in  front  of  the  cab.  They 
were  cased  in  a  special  insulated  and  heated  box;  the  heat  transferred 
from  the  engine  coolant  was  pumped  through  the  coils  by  a  recirculating 
pump.  The  battery  box  temperature  was  controlled  by  a  low  and  a  high 
thermostat.  The  thermostats  often  shorted,  running  down  the  batteries. 
Trouble  was  experienced  with  coil  ruptures  caused  by  vibration.  Coils 
should  be  better  supported  and  the  battery  weight  should  be  removed  from 
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the  ccjls.  Battery  leads  with  quick  disconnects  were  unsatisfactory  in 
that  v i brat i on  caused  them  to  work  off  and  to  arc,  which  resulted  in 
explosions.  Battery  leads  entering  the  box  chafed,  causing  short  cir¬ 
cuits.  This  was  rectified  by  placing  conduit  clamps  on  the  boxes. 

winj!Vfral  Vindshie’d  wiPer  motors  burned  out.  Deep  Freeze  I  thought 
H  f^ee2'n9  9,ass  was  the  cause;  Deep  Freeze  II  thought  it 

tency^  COn9ea,ed  ’^ricant  -  probably  a  lube  of  too  heavy  a  consis- 

aaranernSThnV0^  "b.,i9hts  had  to  be  removed  to  get  equipment  into  the 

Jhl  3  :  Th!  head  ,l9hts  on  the  radiator  gave  enough  illumination  for 
the  driver  to  operate. 

Hydraul ic  System 

Mil  I°rLb,ade  hydraulic  systems  were  satisfactory.  Hydraulic  oil 

?elk  fnu  H  WaS  USed  '"systems  with  good  results.  One  high-pressure 
leak  found  in  one  of  the  pump  controls  was  due  to  a  faulty  pipe  weld. 

Drawbar,  Winch  and  Booms 

due  troub,e  was  experienced  with  side  frame  breakage  on  drawbars 

loaded  ^6dUSe  tI  *!!  addlt,0nal  factor  as  a  pusher  to  help  move  heavy 
L?tt?e  America  d^wbar  was  hydraulically  controlled  for  positioning, 
tie  America  considered  it  very  satisfactory  for  drawbar  shifting  in 

beWof9l>MS  .hitching  to  sleds;  at  McMurdo  it  was  considered  to 

nn  hoi-h  -I6  USf  W°u  POt  St3y  centered‘  Bar  stock  was  welded 

MM  n  cAnA  *  °  tbe.drawbar  to  eliminate  the  trouble.  Hydraulic  oil 
MIL-0-5606  was  used  ,n  the  No.  4l  hydraulic  control.  The  Deep  Freeze  I 
tractors  had  no  locking  device  on  the  control  lever  to  hold  the  piston 
m  the  float  position.  One  was  fabricated  and  installed  on  each  tractor. 
This  was  necessary  in  order  to  lessen  side  frame  breakage  which  is  caused 
when  towing  a  heavy  load  with  the  piston  locked. 

The  winches  during  Deep  Freeze  I  and  I  I  were  useful  for  hitching  to 
sleds  and  for  other  towing  purposes.  Two  hundred  feet  of  1-1/8-inch  wire 

PTO  shafIC'e|^'-  °hVf  ^ 6  r'nCh!S  had  rePeated  baring  failures  in  the 

untrue  ^  ,  l  th,S  Shaft  bearin9  housin9  was  machined 

rp.  a  Shaft  and  bear 1 n9  were  installed  with  the  same  failure. 

Gear  0,1  Special  was  used  in  all  winch  cases.  Of  the  four  winches 
equipped  to  receive  booms  only  three  were  utilized. 

During  Deep  Freeze  II  and  ill  the  boom  attachment  was  used  extensively 
on . two  tractors  and  was  satisfactory  with  the  following  exceptions: 

Hoist  shaft  nuts  on  the  winch  kept  working  loose,  thus  constant  surveil- 
lance  was  necessary.  Side  frame  breakage  was  extensive.  This  was  reme¬ 
died  by  f,sh-plat,ng  the  outside  of  the  frame.  The  boon-elevating  winch 
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during  Deep°Free2em°rande^yron^theCoppostte*3^c|b00mdbrea*<a^e  °CCUrred 

feet  above  the  point  where  the  hnnm  P?  s  1  de  and  approximately  2 

tractor  when  the  bool' T To  VbZl  TTT'  '‘"’'‘V™  °f  'h« 
boom  to  bounce  against  Its  stops  and  th«=n  degree  angle,  caused  the 

contributed  to  boon,  breakag” Ino^.r  poss^ST  K,t\*  S"ap’  “h,ch 
swinging  the  boom  when  loaded  by  movlno^h,,  ?  f  f  for  leakage  was 
welded,  but  breakage  reoccurred-  t-hov  9  th  tractor.  The  booms  were 
success.  The  tractors ^  equipped  w  ^boo^  ^  fi ^^-plated  with  fair 
erection  and  for  handling  fuel  drums  and  Lall**  a  e*tenslvely  Jn  tank 
boom  should  be  furn  ished'for  future  operations .  Car9°‘  A  SW'"9'"9 

Tracks  and  Track  Carriers 

at  Hc^?drthIntrSnp^r^rrtooXh"d-"hev°b  tr*Cl<h'  “"d'r  condlt>°ns 
These  were  replaced  with  soft  pins  of  r,l  !  f  brittle  and  broke, 

n  place.  This  was  bad,  since  replaclno  the^'"9  StGeI  WhIch  were  welded 
Inks  as  they  were  welded  together  Even  r^U'red  placing  the 

In-  Caterpillar  master  pins  2ee  reollctd T  P'nS  wou,d"'t  stay 
partially  solved  the  problem.  reP,aced  with  1-1/4-inch  bolts,  which 

pi  ates "was 'encountered ! '  wa'the^s'uU  b;eak,ns  at  franie  a"chor 
constant  vibration  while  underway  Track  f  a°f  fat  1  9ue  caused  by 

several  units  during  Deep  Freezt/l  I"®  breaka9e  occurred  on 

of  the  frame  about  midpoint  near  t*he  J  T  °CCUrred  on  the  Inside 
some  means  of  reducing  snow’and  Ice  bull"  °n‘  A  Str°"9er  carrier  and 
eliminate  the  difficulty.  This  was  ™  d“up  °"  carriers  would  help 
welding  a  diagonal  steel brl£e at dUr?"9  °eep  Freeze  '<  by 
outside  end  of  the  brace  to  the  ™'lej  framed  eXtendi"9  the  upper 


Only  norma 
On  three  occas 
to  f I  oat •  [ n 

ber  of  hours  a 
front  idler  co 
The  front  Idle 
always  in  a  cl 
of  the  tractor 
Idler . 


lons^he^  ront '  1  dler  "colTa/broke^c"1'  “  L'htt,e  Amer'“- 
*"  “»«  this  occurred  on  "tractor  s^^th  "the  'd'er  itSelf 

nd  was  caused  by  metal  fatinno  u  u  j  tbe  9reatest  num- 
llar  assemblies  faled  InH  ? l  Mc^Urdo  reported  that 

r  took  more  abuse  in  snow  anS  ce^becau'se'the^t  aSrmb,y- 
Imb.  The  track,  where  the  track  ron!  h?  tract°r  was 

'  Sanl<  ,n  thS  Sn°W^  caus  log  addltionaI  "weight 'on'the'front 


Two  double-flanged  track  rollers  faii0j  a 
but  this  was  considered  a  routine  matter  and/or rUptUred  9rease  seals, 
or  use.  One  double-flanged  roller  failurp  d  dUG  tD  r'9°rous  weather 

9  ,6r  ' a  Ifre  was  experienced  due  to  metal 


or  use 
fatigue. 
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One  chronic  trouble  at  McMurdo  was  the  use  of  stationary  wooden 
track-carrier  blocks  rather  than  the  conventional  rollers.  The  dirt  and 
rock  of  McMurdo  Sound  created  friction  which  wore  them  out  at  about  one 
per  day.  Attempts  were  made  to  cover  the  boards  with  meridian  steel, 
with  no  greater  success.  At  Little  America  it  was  found  that  reversing 
the  blocks  doubled  their  life.  The  bolt  that  holds  the  blocks  was  lo¬ 
cated  where  the  track  links  ride  on  the  blocks.  This  resulted  in  uneven 
wear  of  the  block.  The  bolt  holes  were  relocated  allowing  the  track  link 
bushing  to  ride  on  the  carrier,  giving  longer  life  to  the  wooden  blocks. 

Unsat  I sfactory • resul ts  were  experienced  during  Deep  Freeze  i  and  M 
with  hydraulic  track  adjusters,  although  heat  was  applied  to  the  adjusters 
while  attempting  to  adjust  the  tracks.  The  seals  on  the  track  adjustment 
were  a  constant  source  of  trouble.  They  should  be  changed  to  a  more 
cold-resistant  material.  Although  routine  maintenance  was  observed  with 
tracks,  the  tracks  had  a  tendency  to  wander  against  the  frame;  pipes 
holding  the  oak  runners  broke  at  welds  between  pipe  and  frame. 

Ignition  Systems 

The  ignition  system  on  the  starting  engine  was  very  satisfactory 
during  Deep  Freeze  I,  with  only  routine  maintenance  required.  During 
Deep  Freeze  II,  starting  engine  magnetos  gave  some  trouble  due  to  snow 
blowing  Into  shielded  wiring  then  melting  and  running  down  Into  the  mag¬ 
neto.  In  such  cases,  heat  alone  was  not  enough,  and  the  magnetos  were 
dismounted  and  cleaned  in  order  to  make  them  operative.  Excessive  foul¬ 
ing  of  spark  plugs  occurred  during  both  Deep  Freeze  I  and  II  due  probably 
to  the  grade  of  gasoline,  though  no  definite  cause  was  discovered.  Radio 
Interference  suppression  units  were  incorporated  in  the  Deep  Freeze  I 
system.  No  trouble  was  encountered  at  Little  America;  however,  at  McMurdo 
the  filters  developed  internal  shorts. 


D8  WITH  TORQUE  CONVERTER 

One  D8  tractor  with  a  D337  engine  and  torque  converter  was  delivered 
to  McMurdo.  This  machine  was  never  given  an  adequate  trial.  The  engine 
failed  when  it  threw  a  rod  after  a  few  hours  of  operation.  The  failure, 
however,  was  due  to  an  Improperly  installed  rod  bearing  which  had  been 
replaced  during  overhaul  In  Davisville.  The  tractor  was  inoperative 
until  spring,  when  a  replacement  engine  was  delivered.  This  engine  was 
not  designed  to  fit  the  chassis  of  the  tractor,  as  it  was  some  two  inches 
too  narrow  and  five  inches  too  short.  Extensive  field  modifications 
were  necessary  to  effect  installation. 

The  machine  operated  satisfactorily  for  153  hours,  at. which  time 
the  new  engine  failed.  The  bolts  securing  the  flywheel  to  the  crankshaft 
sheared.  Inspection  revealed  that  the  bolts  (factory  set)  had  not  been 
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n^r^rJh^'^aSafrw^rn^n'o'"6  b°' '  "h'"  '"  bo,h  th<= 

The  long  diameter  of  these  holes  was  about  ^°J°UnCed  ^Ptical  shapes. 
The  engine  was  overhauled  and  reinstalled  u  the  Sh°rt  di^eter 

operated  again  prior  to  Detach^  th"  machi"e  was  not 

ter  unit  needed  to  be  modified.  P  ture  as  the  torque  conver- 

Freeze  |  to  thorough! JTevauIate  tM^D^6  ^  bee"  gained  during  Deep 
that  this  machine  will  be  h i ghly  sat i s flc?«0f  egul[”nent-  !t  Is  believed 
eliminated.  9  y  sat'sfactory  if  the  "bugs"  are  finally 


Sect  ion  XII 


CONSTRUCTION  EQUIPMENT 


ROLLERS 


r.  S"°W  r0,,e.rS  W6re  des'9ned  and  fabricated  by  the  U.  S.  Naval 

Engineering  Laboratory,  Port  Hueneme,  California.  Each  roller 
weighed  5  tons  dry.  roner 

At  McMurdo,  three  rollers  were  used  during  compaction  tests  and  for 

towino^V  IT'  ThV?'erS  quickly  filled  with  drifting  snow.  The 
towing  bars  and  framework  broke  in  extreme  cold  when  the  rollers  were 
pulled  in  tandem. 

Three  rollers  were  used  at  Little  America.  They  were  hitched  tri¬ 
angularly  and  towed  by  an  LGP  D8  tractor.  These  were  first  used  on  the 

was  ofTU?e  ^  P  °ff"Ioad,n9  area  to  the  camp  site.  This  operation 
was  of  little  or  no  value  because  of  the  continuous  travel  over  the  road 
by  heavy  equipment  and  heavily  loaded  sleds.  The  consistency  of  the 
snow  and  the  amount  of  time  between  loads  would  not  allow  the  snow  to 
harden.  Compaction  under  these  conditions  was  impossible. 

.  The  roller8  W6re  ,ater  ULed  in  the  construction  of  the  airstrip  and 
r  raft  parking  area.  After  the  runway  was  bulldozed,  one-half  of  the 
Strip  was  rolled  to  provide  a  smooth  surface  for  aircraft  take-off  The 
scrapers,  which  were  mounted  on  the  rollers  to  prevent  accumulation  of 
snow  were  not  sturdy  enough.  Snow  built  up  on  the  roller  and  dug  holes 
in  the  surface  of  the  runway.  Trouble  was  also  experienced  with  the 
ro  ler  frames.  The  front  section,  where  the  tow  bar  was  attached,  would 
twist  and  break  at  the  corners  where  they  were  bolted  together.  To  rem¬ 
edy  the  shearing  of  the  bolts,  these  corners  were  reinforced  with  steel 
plates  welded  to  each  of  the  corners. 


SNOW  MIXERS 


One  snow  mixer  was  used  for  compaction  tests  at 
Freeze  I.  Two  tires  blew  out  in  the  extreme  cold, 
to  replace  the  tires,  as  no  spares  were  available, 
successful,  as  they  created  excessive  drag. 


McMurdo  during  Deep 
Skis  were  fabricated 
The  skis  were  not 
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The  hydraulic  pump  failed.  The  hydraulic  cylinder  used  to  raise  and 
lower  the  rotor  was  replaced  with  a  large  screw  jack,  as  no  spare  pump 
was  available.  Failure  of  the  pump  prevented  raising  of  the  rotor  and 
resulted  in  the  tongue  being  torn  off.  All  rubber  fuel  hoses  on  the 
engine  were  replaced  with  copper.  Electrical  trouble  occurred  in  the 
same  manner  as  with  the  D8.  A  short  developed  between  the  ammeter  and 
the  battery.  The  winterization  and  battery  box  were  satisfactory.  it 
is  recommended  that  a  larger  fuel  tank  be  provided  for  the  snow  mixer 
to  allow  longer  usage  without  refueling. 

During  Deep  Freeze  !i  a  snow  mixer  was  used  extensively  in  surfacing 
the  ice  runway.  The  ice  chips  from  the  mixer  were  bladed  off  with  the 
snow  planes  to  low  areas  close  to  the  location  where  the  mixer  had  worked. 
It  was  found  that  it  was  best  to  operate  the  snow  mixer  in  second  gear 
with  the  tractor  pulling  in  low  gear. 

One  snow  mixer  was  shipped  to  Little  America  V.  it  was  manufactured 
by  the  Seaman  Motor  Company,  Milwaukee,  Wisconsin,  and  had  a  Caterpillar 
Model  D3 1 5  engine  for  a  prime  mover.  The  snow  mixer  was  used  a  total  of 
29  hours  on  Operation  Deep  Freeze  . 


DRAGS 

Snow  drags  were  used  through  the  year  at  McMurdo  to  level  the  skiway 
in  compaction  tests,  and  to  distribute  snow  on  the  ice  runway.  The  tow¬ 
ing  chain  and  the  pad  eyes  tore  off  and  were  replaced  with  cable  strap. 

Two  prefabricated  drags  with  6- inch  by  8- inch  by  10- foot  runners  and 
Marston  matting  decks  were  made  up  at  McMurdo  and  delivered  to  the  South 
Pole.  They  were  handy  to  use  as  they  were  only  8  inches  high.  The  drags 
were  also  good  for  hauling  drums  as  they  could  be  unloaded  and  loaded 
eas i i y . 


SNOW  PLANES 

One  snow  plane  was  used  at  McMurdo.  A  simple  planer  would  have  been 
better  for  this  type  of  operation.  The  hydraulic  system  was  of  insuf¬ 
ficient  capacity  to  raise  and  lower  the  blade  at  a  satisfactory  rate. 

The  framework  was  underdes i gned  and  broke  repeatedly  when  used  to  level 
the  unprocessed  sastrugi.  Many  man-hours  were  spent  in  welding  and  re¬ 
pairing  metal  failures  which  occurred  in  the  extreme  cold. 

The  snow  pi ane  was  modified  for  use  as  a  planer  by  bolting  the  two 
side  cutter  plates  to  the  blade.  This  eliminated  all  the  .hor i zontal 
controls,  as  the  blade  was  always  perpendicular  to  the  direction  of 
travei.  Several  probiems  resulted.  The  blade  side  plates  bent  in  when 
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turns  were  made.  The  pin  tying  the  planer  turntable  to  the  frame  broke 
in  three  places.  In  replacing  the  pin,  the  entire  support  broke  off. 

The  pin  and  support  were  replaced.  The  turntable  pin  bent,  so  that  the 
turntable  froze  and  the  hydraulic  cylinder  which  rotates  the  turntable 
bent  a  shaft.  The  vertical  cylinder  mounts  on  the  blade  tore  off  repeat 
edly.  The  cylinder  side  pins  were  too  short  which  allowed  the  cylinder 
mount  to  spread  and  release  the  pins  and  the  cylinder. 

The  tow  bar  broke  when  a  sharp  turn  was  made,  as  the  joint  of  the 
bar  was  designed  for  vertical  movement  only.  A  modified  tow  bar  was 
made  to  allow  lateral  movement.  The  steering  mechanism  on  the  rear  end 
broke  and  had  to  be  remodeled. 


The  snow  planer  at  Little  Amer:ca  was  used  primarily  to  level  and 
maintain  Kiel  Field  skiway.  This  was  accomplished  satisfactorily.  Since 
the  use  of  the  power  system  for  controlling  the  blade  required  the  use 
of  a  man  to  operate  the  controls,  the  manual  system  was  employed.  By 
presetting  the  height  of  the  blade,  one  operator  driving  the  prime  mover 
(D2  or  Db)  can  effectively  maintain  an  amazingly  smooth  surface. 


ICE  AUGERS 


The  hydraulically  operated  ice  auger  attachment  for  the  02  tractor 
broke  down  many  times  during  runway  flooding  operations  at  McMurdo.  The 
hydraul  ic  motor  failed  with  a  split  casing  on  three  occasions,  although 
it  had  been  welded  and  reinforced.  A  replacement  for  this  unit  was  ordered. 
The  downhau 1  and  retract  cable  failed  frequently.  The  controls  were  not 
sensitive  enough  to  allow  gradual  drilling  without  lifting  a  major  portion 
of  the  weight  of  the  tractor. 


To  drill  through  the  12  to  15  feet  of  ice  found  in  McMurdo  Sound, 
extensions  had  to  be  put  on  the  slide  and  jack  shaft.  This  made  the  unit 
top-heavy  and  caused  the  connections  to  the  tractor  to  shear  off  frequent¬ 
ly.  The  entire  mounting  arrangement  had  to  be  modified  to  strengthen  it 
and  to  provide  accessibility  for  adjustment.  Hydraulic  arrangements  of 
any  sort  do  not  seem  to  work  too  well  at  extremely  cold  temperatures.  A 
simple  mechanical  take-off  as  developed  for  posthole  diggers  would  appear 
to  be  a  solution  to  this  problem. 


During  movement  of  the  D2  with  auger,  the  bolts  holding  the  auger 
sheafed  off.  The  auger  extension  as  designed,  although  strengthened  with 
bars  welded  along  the  inside,  was  very  flimsy.  It  vibrated  considerably 
with  the  movement  of  the  tractor.  The  hydraulic  motor  casing  broke  the 
first  time,  after  only  6  feet  of  drilling.  Also  the  downhau)  cable 
stretched  and  broke.  This  cable  bears  the  weight  of  the  entire  rear  end 
of  the  tractor  when  downhauling  the  auger.  A  method  of  tightening  the 
downhau!  cable  with  a  tug-along  was  used  so  that  the  operator  did  not 
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cross  I  ngWand^t  earl  ng^'^A^moot  her  *  control  ejnechan^sra^sS  ened[Ca*>' 6  fr°m 

finer  adjustment  of  pressure  on  the  auaer  T*  ^  ,s  squired  to  allow 

Perhaps  some  sort  of  _a  spring-loaded  „?„ch  00^7^“^.  fr°"  P*rt'"9- 


PUMP  WAN  1 GANS 

possible  for^easons^f^ranspor/^ey  hadYT*™^^  35  ,,9ht,y  as 
field  for  operations.  A  heavier  electrical  t0  b*  stra'9htened  In  the 
would  provide  reliable  electrical  «  generator,  preferably  diesel 

The  light  units  furni shedd^d  not  ^  t  '°nper  Perlo<1  °f  tb»=- 

the  most,  and  were  reouIraH  fn  a?t  more  L,lan  500  or  600  hours  at 
night  when  flood  lighting  was  YulY^5  °perations  durin9  the  winter 

th""^  JhTp^was  SperatedbeaJe60Cpse?  *  Y  VaCUUm 

qu i red  welding.  Some  operatlno  dlff!  ?!t°n  he  pump  cracked  and  re- 
icing.  «ne  operating  difficulties  were  experienced  due  to 

8  feet^h  1 glYnd^nly^^ew^nchej^thlckk t  °"!  WaS  20  feet  ,on9 

45-mph  wind  at  McMurdo  Is  nnt  n  -It  muot  be  remembered  that  a 

-*  r<  P  of  “  J""™'  ^ 

was  quite  a  job. "7  assemoie  one  unit,  and  even  at  that  it 


TRAXCAVATORS 

Caterpillar  Model  955  (LGP) 
McMurdo 


I  V/U  I 


*  •  V  a  LUf5 


1956.  The  first  one  was  flown  In  earlv  in  "  17 -  ueten,Der 

aircraft  for  polar  fllqhts.  Fnl  In,  i  Y  montfl  to  assist  loading 

which  secured  the  final-drive  extens "on°to  Y  ?!  °pe''at  ion>  the  bolts 
The  bottom  bolts  on  both  sides  of  the  marh  1  th%f  ?al~dr  Ive  housIn9  falle, 
elongation.  It  was  deducld  thaTt^  hZ^  f',,  i'?d  "otldeabl, 

of  Insufficient  rigidity  fn  thZf  ZZiZZ  f  "  tenslon  ss  «  result 

out  by  subsequent  failures  Everv  machir  ^  e^t®nsIon*  Thls  was  borne 
a  similar  manner.  ry  machine^  without  exception,  failed  in 

from  six  to  twe  wZT'rhisTZs  ^MurasZfZl  “ai"? " •  V"  the  nU,"ber  °f  bo' ts 
two  days  of  operation.  The  next 
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BUDOCKS1  recommendation.  A  rigid  brace  was  placed  between  the  trans¬ 
mission  housing  and  the  final-drive  extension  housing.  No  further  bolt 
ailures  were  experienced.  However,  the  undue  stress  was  transferred  by 
the  brace  from  the  connection  to  the  sprocket  and  to  the  bearing  at  the 
outer  end  of.  the  final-drive  housing  extension.  Severe' wear  on  the 
sprocket  was  quickly  evident,  and  replacement  was  necessary  after  about 
400  hours.  One  bearing  failure  had  occurred  by  the  time  Detachment  One 
eparted.  Sprockets  continued  to  have  excess  wear  during  Deep  Freeze  ||. 

During  Deep  Freeze  li  several  final-drive  hub  assemblies  broke.  It 
appeared  that  the  hub  was  not  heated  deep  enough  to  take  a  good  weld.  It 
also  could  have  been  caused  by  the  excess  weight  on  sprockets.  This 
undue  stress  on  the  sprocket  was  also  transferred  to  the  track  rollers, 
resulting  in  numerous  failures.  A  further  modification  was  recommended 
by  BUDOCKS.  This  consisted  of  removing  the  excess  weight  from  the  final- 
drive  extension  by  placing  a  rigid  brace  between  the  tractor  chassis  and 
the  track  frame. 

During  Deep  Freeze  li  it  was  found  that  engine  support  cross  members 
were  not  heavy  enough  to  take  care  of  the  added  width  of  the  tractor. 
Bending  of  the  track  roller  frames  caused  the  front  idlers  to  toe  in  at 
the  bottom. 

The  tractors  are  back-heavy,  putting  excess  weight  on  the  rear  track 
rollers  and  causing  roller  shafts  and  rollers  to  fail.  By  placing  the 
forks  on  the  front  of  the  tractor  and  carrying  a  pallet  with  three  or 
four  barrels  of  diesel,  both  the  front  and  rear  axles  appeared  to  be 
balanced  and  failures  were  eliminated.  They  traveled  well  in  reverse, 
consequently  it  is  believed  that  the  unbalanced  condition  can  be  alle¬ 
viated  by  moving  the  center  of  gravity  forward. 

During  Deep  Freeze  I  and  II  much  trouble  was  experienced  with  both 
losing  and  shearing  bolts  which  secured  track  shoes.  In  the  first  in¬ 
stance,  the  bolts  were  too  short  to  permit  inclusion  of  lock  washers, 
as  full  threaded  nuts  were  impossible.  To  eliminate  bolts  falling  out 
of  tracks,  the  nuts  had  to.be  welded  to  the  bolts;  but  then  the  bolts 
sheared.  It  is  presumed  that  the  bolts  simply  were  not  large  enough  for 
the  stress  Involved. 

It  was  found  during  Deep  Freeze  II  that  the  rear  vision  Is  very  poor, 
which  makes  it  difficult  for  drivers  to  winch  or  back  up  the  tractor  to 
hook  onto  sleds.  Aside  from  these  constant  and  chronic  faults  the  Trax- 
cavator  955  was  a  fine  machine.  It  did  a  fine  job  during  Deep  Freeze  I 
moving  cargo  over  extremeiy  difficult  trail  conditions. 

Deep  Freeze  II  felt  that  the  LGP  955  Traxcavator  was  not  suitable  for 
bases  located  on  ground,  although  the  many  deficiencies  in  design  could 
be  corrected  by  strengthening  the  overall  suspension  system  to  eliminate 
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failures  caused  by  the  added  width  of  the  tractor 
tors  procured  for  McMurdo  should  be  standard  rather 
wide  tracks  are  not  suitable. 


Any  additional  trac- 
than  LGP  design,  as 


Little  America 


Three  LGP  and  one 
during  Deep  Freeze  II 
and  booms. 


standard  955  Traxcavator  were  taken  to  Little  America 
Attachments  included  snow  blades,,  forks,  buckets. 


wlth^Sl*  KThe^n9'neS  °perated  satisfactorily  throughout  the  operation 
duct  of  a  ie^man  NeVsn^  h  access  *hou,d  be  provided  to  accommodate  the 
efficiently.  0  63  ^  S°  t^at  t^le  en9'ne  maY  be  preheated  more 

engine^controls^are'*  I  naccessf  ble?9  en9'neS  satisfa^lly,  but 

Cab  Winterization.  The  1030C  South  Wind  heater  was  used  and  was 

the!rfnCt°ryr  Th®  Vlndshie,d  ^frosting  tubes  should  be  rerouted.  In 
.  h  preSent  l°cat'on  by  the  door,  personnel  getting  Into  the  cab  use 
e  e  roster  duct  for  a  handhold.  A  defroster  should  be  Installed  on 
the  rear  window  on  the  driver's  side  for  improved  visibility. 

^J^Structure.  The  escape  hatch  should  have  a  locking  device  which 
will  hold  during  extreme  Winds.  Visibility  to  the  rear  is  very  poor  and 

crease" theefatl‘HnSfWhen-tOWin9  SledS‘  ProvIs!ons  sho^d  be  made  to  In¬ 
crease  the  field  of  vision  So  that  towed  equipment  may  be  viewed  without 

having  to  half  stand,  half  sit.  Cab  glass  breakage  wL  qulie  extensive 
due  to  vibrations  and  contortions  of  the  structure.  The^ab  Is  much 
larger  and  heavier  than  is  necessary. 

..  CL4tch?  Transmission  and  Chassis.  AI I  were  sat i sfactory  exceot 
that  the  master  clutch  was  inaccessible  for  adjustments.  *  P 

fronTTfe  Jr°Ub,f  OCCUrred  wi  th  gaso]  ine  freezing  in  the  line 

from  the  tank  to  the  carburetor.  A  new  line  was  installed  without  the 

many  turns  and  dips  of  the  original  installation,  and  this  difficulty 
was  eliminated.  There  was  a  life  trouble  due  to  ice  forming  in the 

problem  W3ter  ^  the  ^  ’  thou9h  th!s  never  became  a  major 

E  lectr  ic_System;  The  generating  system  was  not  satisfactory.  Many 
failures  were  experienced,  probably  due  to  vibrations  affecting  the  volt- 

ol/l9  T'lh  regulators  were  shock-mounted,  but  the  mounts  did  not 
hold  up  under  the  extreme  pounding.  The  lights  should  be  remounted  to 
give  more  light  forward  and  to  the  sides. 
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Hydraulic  System.  Very  satisfactory. 

Winch.  The  winch  was  seldom  used,  so  a  complete  evaluation  cannot 
be  given. 

Tracks  and  Track  Car r i ers .  Extensive  track  breakage  occurred  at  or 
below  -40  F.  Operation  of  955  *  s  at  such  temperatures  was  kept  to  a  min¬ 
imum.  More  sturdy  drive-chain  links  are  needed  to  compensate  for  the 
wide  grouser  pads.  The  final-drive  filler  hole  should  be  situated  so 
that  lube  oil  can  be  pcured  in  easily.  The  present  filler  hole  neces¬ 
sitates  standing  the  machine  on  its  nose  for  proper  filling.  New  filler 
holes  were  drilled  on  equipment  available  at  Little  America  and  proved 
successful  . 

The  final-drive  extensions  were  a  source  of  trouble,  as  the  belts 
connecting  them  to  the  final-drive  housing  sheared  off.  The  modification 
recommended  by  Caterpillar  was  not  satisfactory.  Finally,  a  bead  was 
welded  around  the  flange  of  the  extension.  This,  with  a  redesigned 
brace,  eliminated  further  trouble. 

Hal  1 ett 


Two  Traxcavators  with  attachments  were  supplied.  Most  of  the  prob¬ 
lems  encountered  on  this  type  of  equipment  were  of  a  standard  nature  and 
not  attributed  specifically  to  antarctic  operations.  Engine  and  gear 
lube  was  used  during  the  sub-zero  winter  and  standard  lube  9170  was  used 
during  the  warmer  months.  These  vehicles  were  operated  on  standard  tracks 
at  al 1  t imes. 

The  master  switch,  choke,  throttle,  and  starting  engine  gas  line  and 
petcock  should  be  relocated  if  possible  to  provide  easier  accessibility 
to  an  operator  wearing  heavy  winter  clothing.  Defroster  hoses  should  be 
relocated  away  from  door  frames  if  possible  or  replaced  by  flexible  metal 
hose,  as  the  operator  tends  to  use  the  door  frame  as  a  handhold  when 
entering  or  leaving  the  vehicle. 

W i 1 kes 


The  Caterpillar  Model  955  LGP  Traxcavator  was  the  only  type  of  heavy 
equipment  used  and  it  proved  highly  unsatisfactory  in  service.  Every 
part  of  the  suspension  system  failed  at  some  time  during  the  year.  Heavy 
welded  steel  bracing  was  fabricated  and  installed  on  the  final-drive 
housing  in  an  attempt  to  prevent  further  failures  of  the  studs  attaching 
the  final-drive  housing  to  the  tractor  frame.  This  reduced  the  number 
of  failures  but  did  not  eliminate  them. 
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Third  and  fourth  gear  ranges  were  blocked  off  early  in  the  year  and 
used  after  that  only  for  icecap  trips.  For  fear  of  further  damage,  the 
tractors  were  not  abused  and  were  not  used  for  several  jobs  where  they 
would  have  been  useful.  The  tractor  appears  grossly  underdesigned. 

The  current  and  voltage  regulator  on  the  electrical  system  did  not 
function  properly  and  as  a  result  several  generators  were  damaged.  In 
one  case  the  generator  locked,  with  the  result  that  the  housing  around 
the  generator  drive  gear  was  damaged. 

The  escape  hatch  of  one  tractor  was  damaged  by  the  wind  and  the  de¬ 
vice  for  locking  the  cab  doors  open  was  ineffective. 

The  armored  cable  on  the  starting  engine  seemed  to  cause  short  cii — 
cuits  and  was  removed,  with  the  result  that  no  more  shorts  occurred.  The 
starting  engine  and  the  master  clutch  were  so  located  as  to  be  very 
difficult  to  work  on. 

The  track  pads  (grousers)  had  a  tendency  to  work  loose,  especially 
on  the  wide  tracks.  This  had  to  be  constantly  checked  and  tightened. 

At  Wilkes  Station  a  low-ground-pressure  track  is  rarely  required  and  a 
Standard  model  tractor  would  have  been  effective. 

El  1 Swor th 

Eight  955  LGP  Caterpillar  Traxcavators  were  furnished.  The  number 
of  attachments  furnished  (two  booms,  two  buckets,  four  forks,  and  four 
snow  blades)  was  ample  for  construction  requirements.  No  change  of  this 
number  is  recommended. 

On  the  way  to  Antarctica,  braces  were  installed  on  the  final-drive 
extensions  of  two  955's  and  prefabricated  for  the  rest  of  the  tractors. 
After  fabrication  of  these,  a  BUDOCKS  message  prescribed  an  additional 
brace  to  be  installed  on  the  track  roller  frame  to  remove  some  of  the 
load  off  of  the  final-drive  extension.  Materials  for  this  modification 
were  not  available  at  that  time.  After  the  first  five  days  of  operation 
until  completion  of  construction,  twenty-four  of  the  1 /2- i nch  studs  secur¬ 
ing  the  final-drive  extension  housing  failed.  No  correlation  with  specific 
uses  of  the  various  tractors  could  be  made. 

The  955's  were  too  heavy  on  the  rear  of  the  tracks  for  towing.  The 
engine  should  be  moved  forward  to  change  the  balance  for  improved  overall 
performance  on  soft  snow  such  as  encountered  in  the  antarctic.  A  hydraulic 
drawbar  shift  should  be  added.  Guides  should  be  installed  to  prevent 
the  winch  cable  from  riding  up  over  the  edge  of  the  winch  drum  when  pul¬ 
ling  at  an  angl e. 
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Caterpillar  Model  HT-4 


occu^ne  thfsE?f!|e  Wlnteri^inn-  One  oil  pump  shear  Pin  failure 

ngine  oil.  Later,  a  complete  gear  train  failure  was  eXDer'encPH 
with  no  apparent  reason  found  for  the  failure  rnne'H  l  experienced. 


sr™  wM*hL“nrs  15  irji%  ‘rkcr- 

i“  ”as  ST'™?  to  P^l-eat  the  electric  starting  motor  "He  stalil 

re1c1edQ1111essnnhCtS  ^V”  "'th  the  Va'>or  Car  should  be 

Thp;  l  access  ^hen  the  Traxcavator  attachment  is  in  down  position 

The  battery  box  and  the  battery  box  recirculating  pump  are  saMsfactorv 

be  inal^  T  T?  ^  feC<Ulred-  Kim  Hotstarts  were  fested  a^d  fou^d  ^ 
be  inadequate  and  unnecessary.  rouna  to 


Starting  Engine.  The  starting  engine  was  sal 
experienced  with  belts  on  the  electric  starter, 
lack  of  clearance  between  the  engine  compartment 
Several  had  to  be  replaced.  Sub-zero  oil  was  use 
maintenance  was  required. 


isfactory.  Trouble  was 
This  was  caused  by  a 
paneling  and  the  flywheel, 
d  throughout  and  normal 


_^C£bJ^inteMzation.  insulation  of  the  cab  was  satisfactory  except 

Con^-Hp6  ki’SU  3t  k?  shou,d  be  removed  from  over  the  inspectio^  covers 
Considerable  trouble  was  encountered  with  bracket  breakage  on  the  J030C 
personnel  heater.  A  more  sturdy  mounting  is  required. 


A  man i fold 
distribute  the 
a  1 1 ow  the  heat 


should  be  Installed  on  the  outlet  side  of 
heat  more  evenly  and  the  defroster  should 
to  be  applied  at  the  bottom  of  the  glass. 


the  heater  to 
be  relocated  to 


463 


Structure.  The  escape  hatch  should  have  an  easier  and  quicker 
method  of  releasing,  and  an  exhaust  extension  should  be  installed  to 
route  engine  exhaust  gases  aft  of  the  cab. 

Clutch,  Transmission  and  Chassis.  Considerable  maintenance  was  re¬ 
quired  on  the  master  clutch  and  the  control  linkage.  Trouble  was  en- 
StlJnredTh! > th  fc»l "d'ng  In  the  clutch  linkage  caused  by  a  lack  of  lubri- 

and  machi™?6  °  thrOW"°ut  co,,ar  wore  out  and  required  rebuilding 

TH  ?  WaS  a,S0  Caused  bV  ,ack  of  lubrication.  Upon  re- 
lubMciMn  f  ?u,,ar1!t  Wa$  Packed  w,th  9rease.  The  original  means  of 

Ixtrlme  iold  T^%C  ^  °M  ^  Wh,dl  W3S  n0t  satisfactory  In 

thl  ZZ  ?  The  transm 1 ss 1  on  was  considered  satisfactory.  Final  drives, 

the  bevel  gear  compartment,  the  steering  clutch  compartment,  sprockets, 
track  frames  and  the  front  idler  were  all  satisfactory. 

Fuel  System.  A  standpipe  should  be  installed  in  the  fuel  tank. 

Pnrpr-C'iirlC  System.  Considerable  voltage  regulator  trouble  was  experi- 
enced.  Upon  Inspection,  the  following  was  found:  (1)  shorted  fllterettes, 
HI  stuck  contacts  and  (3)  burned  resistors.  Two  generator  failures  ' 
resulted  from  dirt  In  the  generator  and  from  a  broken  spring  In  the 
v. brat, on  dampener  Battery  lead  qu i ck-d I sconnects  were  not  suitable. 
Standard  bolt-type  battery  clamps  should  be  used.  .  Vibration  caused 

up  ba“e™es!  ‘°  W°rk  *horts  and  blowing 

.  ?ydrau1 lc  System.  The  hydraulic  system  was  satisfactory.  Only  routine 
maintenance  was  required.  There  was  only  one  hydraulic  hose  failure. 

.  £rawbar?  Tracks  and  Track  Carriers.  There  was  an  excessive  loss  of 
track  master  pins.  Otherwise  the  performance  of  the  drawbar,  tracks  and 
track  carriers  was  satisfactory. 

— -■ntenance-  Tbe  machine  was  hard  to  work  on  In  extreme  cold  due  to 
the  compactness  of  the  engine,  the  accessories,  and  of  the  Traxcavator 
unit  In  genera] • 

.  Sub-zero  end  9170  motor  oils  and  arctic  greases,  diesel  fuel 

and  hydraulic  fluids  were  used.  Arctic-grade  gasoline  was  used  in  the 
heaters  and  starting  engine.  Gear  Oil  Special  was  used  In  the  trans¬ 
mission,  bevel  gear  and  final  drives.  Pre-mixed  permanent-type  anti¬ 
freeze  was  used  in  the  cooling  system. 


Sect  Ion  XIII 


MISCELLANEOUS  EQUIPMENT 


SNOW  MELTERS 
McMurdo 


A  snow  melter  was  Installed  In  the  power  plant  at  McMurdo  In  January 
1956  and  was  still  operating  without  breakdown  when  Deep  Freeze  1  forces 
departed  In  January  1957*  It  was  also  used  during  Deep  Freeze  11  and  III. 
Exhaust  from  the  100-kw  D342  Caterpillar  diesel  generator  engine  was  used 
to  melt  snow.  This  snow  melter  was  built  by  the  U.  S.  Naval  Civil 
Engineering  Laboratory,  Port  Hueneme,  California.  It  was  found  during 
Deep  Freeze  11  that  24  Inches  Is  the  maximum  back  pressure  that  should 
be  on  this  engine.  This  Is  an  effective  and  economical  means  of  melting 
snow.  Drain  plugs  should  be  added  to  the  melter  to  assist  In  cleaning. 

El  1 sworth 

A  bitumen  heating  kettle  was  used  as  a  snow  melter  for  the  temporary 
camp,  as  well  as  to  produce  water  for  freezing  In  the  132  deadmen  placed 
during  the  construction.  The  kettle  Is  Ideal  as  a  snow  melter. 

For  water  production  by  snow  melting,  the  circulation  pump  should  be 
removed  and  blanked  off.  The  paint  should  be  removed  from  the  fire  tubes 
and  some  sort  of  coating  applied  to  prevent  scaling,  or  the  tubes  should 
be  replaced  with  a  non-scaling  material  such  as  monel. 

Spark  plugs  on  the  engine  failed  and  by  chance  a  similar  engine  was 
aboard  the  cargo  ship  and  could  be  cannibalized.-  Spare  plugs  should  be 
shipped  with  the  kettle. 


PORTABLE  PUMPS 

Three  assault  fuel  pumps,  manufactured  by  Gorman-Rupp  Company, 
Mansfield,  Ohio,  were  shipped  to  Little  America  V.  These  pumps  were 
Model  04A-MVG4D,  self-priming,  centrifugal,  capacity  350  gpm.  A  four- 
cylinder  Wisconsin  gasol Ine  engine  Model  MVG4D  was  used  as  a  prime  mover. 
The  pump  was  portable,  mounted  on  rubber-tired  wheels. 
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15*  pu™Ps  wel*e  f,rst  used  to  transfer  bulk  automotive  gasoline  from 
ten  oOO-gal Ion  aluminum  tanks  mounted  on  two  20-ton  Otaco  sleds  into  ten 
10,000-gallon  collapsible  rubber  storage  tanks.  One  pump  was  later  set 

wt0  tliAnS«AA  av,ftlon  gasoline  from  the  ten  800-gallon  aluminum  tanks 
Into  a  100,000-gallon  steel  storage  tank.  One  pump  was  placed  in  a 

pumping  station  to  transfer  avgas  from  the  100,000-gallon  tank  Into  a 
refuel  1 er . 


The  pumps  were  satisfactory  In  all  operations.  Only  normal  mainte¬ 
nance  was  required.  Spare  part  support  was  adequate. 


WELDING  MACHINES 
McMurdo 


Two  400-amp  GE  welders  were  located  at  McMurdo.  These  units  were 
used  during  the  construction  of  the  fuel  tank  farm  but  did  not  bear  up 
well  under  the  long  hours  of  welding  with  heavy  rod.  The  engine  on  one 
and  the  generator  on  the  other  burned  out.  The  remaining  portions  were 
combined  to  make  one  good  welder,  which  was  installed  in  the  welding  shop. 
A  Caterpillar  Twin-Arc  600-amp  unit,  an  excellent  machine,  was  obtained 
in  late  1956. 


Little  America 


/ u  E,ectr!c  ^OO-amp  welders  with  Chrysler  Industrial  Engines 

(Model  6A226)  were  shipped  to  Little  America.  These  welders  were  port¬ 
able  in  that  special  skis  were  fitted  on  the  bottom  of  the  tires  to 
allow  mobility  over  the  snow.  The  ski  design  did  not  prove  satisfactory 
because  the  rubber  in  the  tires  hardened  and  cracked  in  the  extreme  cold. 
Also,  the  design  of  the  skis  was  too  heavy  for  the  undercarriage  of  the 
welder.  When  turning  the  machines,  the  skis  dug  into  the  snow  and  bent 
the  axle  or  broke  the  tow-bar  assembly.  This  was  rectified  by  removing 
the  undercarriage  and  mounting  the  welders  on  an  Army  one-ton  cargo  sled. 


The  engine  and  generator  compartment  was  not  sufficiently  enclosed 
for  preheating  the  engine  or  for  keeping  out  the  snow.  The  engine  was 
not  equipped  with  the  Universal  Heating  Kit.  However,  it  was  possible 
to  use  a  Vapor  Car  Heater  to  heat  the  cooling  system.  This  was  accom¬ 
plished  by  using  qu i ck-d i s connects  to  connect  the  portable  circulating 
water  heater  to  the  welder's  cooling  system.  This  provided  sufficient 
heat  for  the  coolant  only.  The  Herman  Nelson  BT  400  heater  was  used  for 
preheating  the  entire  unit. 


Use  of  9170  motor  oil  in  the  crankcase  was  satisfactory.  Except  for 
one  engine  failure  caused  by  the  governor,  routine  maintenance  was  ob¬ 
served.  The  machine  was  operated  at  temperatures  of  -50  F  with  satis¬ 
factory  results.  Spare  part  support  was  Inadequate.  "The  18-8  Columbian 
rod  was  the  main  and  best  welding  rod  used.,l29 
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Byrd 


The  Libby  arc  welder  worked  well 
stored  outside  for  the  winter  and  was 
snow. 


during  the  summer.  The  welder  was 
damaged  when  It  was  dug  out  of  the 


Hal lett 


A  welder  Model  1ND64  Type  226  was  received  mounted  on  wheels, 
wheels  were  removed  and  the  welder  was  mounted  on  a  one-ton  sled, 
mechanical  difficulties  were  encountered  In  the  operation  of  this 


The 

No 

equ Ip- 


El  1  sworth 


The  arc  welder  furnished  was  used  only  on  two  days, 
occurred. 


No  trouble 


AIR  COMPRESSORS 
McMurdo 

One  gasoline-powered  and  two  d I esel -powered  air  compressors  were 
located  at  McMurdo.  The  Davey  315-cfm  compressors  powered  by  a  Hercules 
diesel  engine  did  not  work  well  at  first  because  of  starting  problems. 

As  they  did  not  have  pony  engines,  the  starting  motors  were  quickly 
burned  out  by  overzealous  welders  using  welding  machines  to  start  the 
compressors.  An  external  coolant  heater  was  not  available  to  start  the 
diesels  until  one  Vapor  Car  heater  was  repaired.  The  gasoline  compressor 
served  well.  Due  to  condensation  problems,  compressors  are  difficult  to 

use  In  cold  weather  but  during  the  summer  months  are  perfectly  satisfactory 
for  McMurdo.  1 

During  Deep  Freeze  II,  a  210-cfm  LeRoI  compressor  with  a  UD14  Inter¬ 
national  diesel  engine  started  with  no  heater  and  without  the  aid  of 
ether.  In  temperatures  of  -20  F  It  started  much  better  than  the  Cater¬ 
pillar  engines  that  used  hotstarts. 

Little  Amer I ca 


One  Davey  air  compressor  Model  315  WDS-TS  with  315-cfm  capacity  was 
shipped  to  Little  America.  The  prime  mover  for  this  machine  was  a  Her¬ 
cules  Diesel  engine.  Model  DRXC.  The  air  compressor  was  portable  In  that 
skis  were  fitted  on  the  bottom  of  the  wheels  to  allow  mobility  over  the 
snow.  This  design  did  not  prove  satisfactory  because  the  skis  dug  Into 
the  snow  when  being  turned,  causing  excessive  strain  and  breakage  of  the 
tow  bar.  it  Is  recommended  that  the  unit  be  placed  on  a  sled  similar  to 
the  Army  one-ton  cargo  sled. 
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either  for  proper  preheat  I  n^or^rkeep  Ina^t  ^ff,cientJy  enclosed 

suggested  that  the  bottom  be  enclosed  to  afd ?  °W'n9  snow*  It  is 
preheating  the  entire  unit.  The  d  keeP,n9  out  snow  and 

Heating  Kit.  Qu I ck-d I s connects  for  !he  *1?  eqU'Pped  with  a  Universal 
accommodate  the  use  of  a  cl rcu 1  at  1  no  cnnf  !  SyStem  Were  instal>ed  to 

:  only.  The  Herman  Nelson  Sl'llO^helt  ™S  ’’r°Wd*d  h'« 

the  entire  unit.  on  aT  400  heater  was  used  to  heat 

•  >ol7oo-ngiuZ\zti  rr,ts  ln  the  „f 

soundings  with  a  pneumatic  soft4oa“  luoer  n9?  '  and  to  take 
was  required  on  this  machine  for  IK  hr>?  ’  0n,y  routine  maintenance 
support  was  not  adequate.  5  h°UrS  °f  operatio"-  Spare  parts 

Wi  1  kes 


The  LeRol  air  compressor, 
hammer  all  operated  well.  The 
a  mixture  of  Ice  and  rock. 


the  Cleveland 
wagon  drill, 


wagon  drill  and  the  Joy  jack- 
however,  would  not  drill  In 


El  1 sworth 


The  210-cfm  LeRol 


air  compressor  furnished  was 


not  used. 


WATER  CARRIER  (MARK  I  |) 
McMurdo 


McMurdo.  it  was  bu^  1  T°\n  '  permanent ''  "9  °Ver  the  terrain  at 

was  operated  with  a  Vapor  Car  Heater  No' tro  M  ^  the  9a,,ey  and 

this  manner.  (The  Ha,  lett^^e^t^iJ ' ^ 


with  a 

the  unit  when  used  in 


^  maimer  .  tine  I 

stalled  to  melt  snow  with  its  exhaust  had 


a  cracked  block  upon  arrival.) 


melter^rMtaol<drL'^Lrl?rom,r?  ake  "  “h  b<!  USed  35  *  s"<~ 

insulated  tank  or  drawn  to  a  fire  *Th  *  ,  be  stored  and  carried  in  an 

There  were  three  sets  of  coils  for  heating  ThTh  t  ^  W'th  'tS  operat,°n- 
out  of  pipe  and  fittings,  carried  P  P!  1 9'f  ™  bott°m  *et,  assembled 
When  the  carrier  was  towed  ove/  rough  c^t-h  ,^6  ^  Car 
contaminated  the  water.  To  1 1  ghten  9th«P  fhe  P  Ipes  developed  leaks  which 
be  disassembled  piece  by  e «  w  b°tt0m  Co!1  had  to 

brackets  holding  the  coils  had 'to  J  Sh°U,d  be  used-  The 

to  remove  the  coils.  This  was  becauseTJT ^  ST  3  cuttin9  torch  in  order 
the  tank  and  not  installed  as  a  unit  C°  5  rre  assembIed  Inside 

^ k.  rms  rx: 
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source  of  heat.  One-cylinder  engines  will  not  work  In  the  antarctic 
ev.ral  types  were  used  and  all  quit  after  10  to  \5  tour,  o? 

(Most  operation  was  at  temperatures  of  +10  to  -5  F.)"7 

Little  America 

was  not  Wnt8r  ^arrIer  was  dipped  to  Little  America  V  but 

U  S  Naval  ?6eP  V**?*  '*  Th,S  un,t  was  fabricated  by  the 

U.  S.  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California. 

VAPOR  CAR  HEATERS 

At  McMurdo  this  unit  proved  to  be  a  satisfactory  external  cnnlarn- 
aInevt  nA  Un,tii  °n!  ?,eCtr,Ca,,y  dr,ven  unit  melted  water  for  the 

mtd- winter  due0!^’'  ’T  “J1'  USed  the  9ar89e  ”as  "«  repaired  until 
mid  winter  due  to  the  lack  of  spare  parts.  It  then  served  to  preheat 

qulpment.  Fuel  consumption  averaged  approximately  2.0  gallons  per  hour. 

CorDThechT:Lb,et?!^CU!atfn9  Water  heater>  manufactured  by  Vapor  Heating 
U  Vs’des  1,1  no,f^  consisted  of  a  heating  unit  mounted  on  a  sled! 

It  Is  designed  to  circulate  heated  water  to  other  equipment  throuqh  Its 

Tr^ll  ^  ret l rn  btOSeS'  A  9aS°Mne  e"9Ine  and/or  an  el ectrfc  motor 

neto  ThG  COITb“St,on  a|1"  b,ower>  fuel  pump,  circulating  pump,  and  mag¬ 
neto.  The  rated  output  Is  150,000  Btu's  per  hour.  9 

The  gasoline  engine,  a  Power  Products  Model  AH36-FST1 039SP,  was  used 
for  the  propulsion  of  the  Vepor  C.r  Heater.  It  was  difficult  o  start 
at  temperatures  of  -h 0  F  and  below,  even  when  using  ether  starting  aids 
Low-temperature  grease  was  used  In  the  bearings  of  the  electric  motor. 

50  F  the  motor  starting  load  would  trip  the  circuit  breaker. 

rht«5A,1nli'?U9h  the  VaP°r  <;ar  Heater  performed  according  to  specifications, 

temperatures5  "^he^e  ,*factory  f°r  Pleating  equipment  In  extremely  cold 
temperatures.  The  heater  would  heat  the  coolant  to  proper  prestarting 

temperatures  but  the  transfer  of  the  heat  from  the  coolant  fo  the  luE- 

rirTii "h  °i  W!S;e9,l9!ble<  ln  manV  cases  the  Herman  Nelson  BT  400 

olece  of^  -  had/u  T]t  tte  Sn°W  °Ut  °f  the  en9 1 ne  compartment  of  a 
piece  of  equipment  before  the  engine  could  be  turned  over.  Thus,  the 

JapornCar  Heater3'^  W3S  better  SU'ted  f°r  en9'ne  Preheat>"9  than  the 
Vapor  Car  Heater.  Spare  part  support  for  this  machine  was  adequate. 

n erllU«t^e,!Vered  t0  the  P° 1 6  waS  never  used  during  the  construction 
period  as  the  temperatures  were  warm  and  equipment  starting  was  easy. 
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HERMAN-NELSON  HEATERS 
McMurdo 


un  1 1  Tf  or  "preheat  t  ng°a  ^  *"d  ««>»• 

Little  Amer I ca 

On  Operation  Deep  Freeze  I,  twenty-three  portable  qasol 1 ne-burn 1  no 

upTonS  OoS  Bt^erS  (MKdel  BT4?°  Ser,6S)  WGre  USed-  0utPut  was  variable 
of  eau I Dment  ftU  S  PSr  h°Ur*  These  heaters  were  used  for  quick  heating 
of  equipment,  for  emergency  heating  of  temporary  housing,  for  heatina  9 
equipment  under  repair  and  for  the  comfort  of  JersonnePpeSo^i  ?h,s 

m^ved  frol  onl  l  °f.l?eater  was  verV  beneficial  In  that  It  could  be  easily 
fume- free  heat.  °Ca  ^  t0  another'  and  because  It  generated  nontoxic, 

8  hoIS  :^nar/^,red  WaS  routIne*  The  oH  was  changed  every 
befow  -50  F  w n  u'ter  WaS  ,nSPected  for  Icing.  In  temperatures 
fuel  fflLrc^M  ?  W?re  e"countered>  trouble  was  experienced  with 
C  ,c,n9  In  spite  of  the  fact  that  all  gasoline  was  filtered 

peNod^calWam0iLbk,ntat  ^  ^  °f  refue,In9  a"d  alcohoI  was  added 
Jo frelze  Carburet°rs  on  the  gasoline-driven  units  had  a  tendency 


aturerl-hO^r^R^rS1  ,GS  b?Came  InoPerat've  at  extremely  low  temper- 
them  at  ah  , J  ^  ue  to  * ce  crystals  unless  heat  was  directed  upon 
Izlna  ^ozz?e  'nterVa,S-  The  check  valve  from  the  fuel  atom- 

i^lde  out  of  nosIrTo  naoPrene , sea]  was  located,  had  a  tendency  to 

Tier,  1  P .  .  °n  thereby  resulting  In  fuel  pressure  drop.  This  would 

:>  'a  t  ?'  :*  Kfr°m  the  rntr°'  unlt  the  “"■■■««'<"  chaS', 

causing  after  burning  when  securing  the  heater. 

durln^h^  maJ°r  en9,ne  fa,,ures  were  experienced.  These  occurred 
during  the  summer  season  and  with  very  low  engine  hours  (7,  14,  and  24 

Jnr^ihe  exal  ^  ^  Crankshaf^  d"oke  at  theV'ear  matn  bear- 

Si;  ZtUl?”  ""  n0t  *»>  bel  ieved  ,t  was  due 

Two  sizes  of  ducts  were  used  with  these  heaters.  The  12- Inch  duct 

dolts  ^  '°nn"ted>  “h"'  »"  ^apter  was  required  with  the  6-Inch 

brittle  Ihen  CO  d  “%h  “  P'aStlC  Wh,!Ch  “aS  verV'  “hen  warm  and 

before  h^  They  proved  to  be  satisfactory  If  they  were  warmed 

before  being  compressed  for  storage  and  expanded  for  use. 
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This  heater  was  highly  advantageous  to  the  operation  and  maintenance 
of  equipment.  Its  quick  heat  was  readily  available  to  supplement  the 
winterization  kits  Incorporated  on  the  equipment,  to  supply  heat  for  the 
removal  of  accumulated  snow  In  engine  compartments,  and  to  supply  heat 
for  tractor  repairs  outdoors. 

B^rd 


Herman- Nel son  preheaters  were  used  to  preheat  vehicles,  aircraft  and 
the  Inflation  shelter.  They  performed  very  well,  but  two  weak  points 
were  noted.  Large  amounts  of  carbon  formed  In  the  engine  and  heater 
combustion  chambers.  The  starter  cables  should  be  lengthened. 

South  Pole 


Two  Herman-Nel son  preheaters  were  used  at  the  South  Pole.  Both 
performed  satisfactorily.  One  was  an  old  300,000  Btu  per  hour  model 
and  the  other  was  a  new  model  BT400.  The  gasol Ine  engine  for  the  model 
BT400  was  kept  Inside  and  warm  when  not  in  use  to  eliminate  the  crank¬ 
shaft  failures  experienced  at  McMurdo.  The  units  proved  invaluable  In 
assisting  equipment  starting.  In  melting  Iced-up  containers,  and  in 
assisting  aircraft  maintenance  and  starting. 

A  Herman-Nel son  heater,  or  one  similar,  should  be  provided  for  the 
use  of  mechanics  and  others  In  the  Initial  stages  of  construction  before 
permanent  facilities  are  erected. 


FLOODLIGHT  TRAILERS 

The  trailer  unit  was  not  used  as  such  at  Little  America.  However, 
the  generator  units  and  floodl Ights  were  used  to  good  advantage  during 
the  winter  night.  One  unit  was  Installed  In  the  garage,  and  the  flood¬ 
lights  were  mounted  on  the  roof  to  light  the  equipment  area.  Another 
was  mounted  In  the  rear  of  a  weasel  and  the  floodl ights  were  attached 
to  the  roof.  This  so-called  "Roving  Aurora"  was  extremely  useful  for 
operations  requiring  light  away  from  the  equipment  area.  The  fact  that 
the  generator  was  situated  In  the  heated  weasel  cab  solved  the  preheating 
problem.  This  unit  also  acted  as  a  beacon  for  aircraft  during  winter 
night  operations. 
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Section  XIV 


MAINTENANCE  AND  REPAIR  OF  EQUIPMENT 


GENERAL  SITUATION 


McMurd  o 


Insufficiencies 

a  Dl2sa^Son7  °^equiPment  and  equipment  maintenance  at  McMurdo  is  not 

facilities  Ti  f  3  COnstant  struggle  by  too  few  men  in  meager 

Cilities  to  keep  equipment  operational  under  the  most  adverse  circum¬ 
stances.  From  the  20th  of  December  1955  until  13  February  1956  all 
work  on  equipment  was  done  outside  with  the  assistance,  after  13  January 
195 6’  the  Polar  Field  Kit.  On  13  February  1956  the  garage  shell  was 

completed.  At  this  time  the  work  could  be  brought  inside. 

On  9  March,  the  day  the  last  ships  left  McMurdo  Sound,  the  equinment 
aHbS“rd-  J"1V  three  ”“"1S  operative.  All  f’ur’ 

uf^u  Wn’  GVery  tractor  was  down  except  one.  All  equin- 

now  the  1  ok0  r  at/'Greff1  Quarters"  Precedence  since  its  arrival  and 
the  lack  of  repair  facilities  was  showing  drastically.  Therefore 

were^verhauled^h16'  sWtaneously  with  ^her  construction,  the  pieces 

By  the  beginning  of  May,  the  overhaul  had  progressed  to  a  point  where 
garage  personnel  could  start  to  finish  off  the  interior  of  the  garage. 
Benches  were  built,  parts  boxes  opened,  parts  sorted  and  stored  where 
easily  accessible  and  accountable.  Parts  were  inventoried  and  a  system 
f  r  recording  was  established.  A  monorail  was  installed  overhead  in 
e  garage.  By  the  middle  of  May,  the  garage  was  ready  to  start  work 
on  snow  and  ice  runway  equipment.  It  is  estimated  that  four  to  five  hours 
was  spent  on  equipment  repair,  modifications  and  servicing  for  one  hour 

nfedirri  construction  site.  The  effect  on  equipment,  as 

p  edicted  by  those  concerned,  was  disastrous.  By  the  time  Deep  Freeze  II 

u0tCeSBvarbi-ed/n  ^  lntafCtiC  in  °Ct0ber  1956>  the  ~IuipmentPwas  worn 
t.  By  bringing  in  additional  equipment  the  mission  was  completed, 
but  only  by  the  untiring  efforts  of  the  men  involved. 
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led  to theifaCt°rS  that  are  considered  of  primary  importance  which 
ciencLf  f  UnPleaSant  situation  include:  shortage  of  manpower;  defi- 

repaii  faciliJies^r’u^f1^1118  n0n"Standard  P^ces;  insufficiency  of 

raSidlv  dip  l  ,  Pr°Per  PartS  d3ta  t0  enable  mechanics  to 

able?-  and  E"?  (“°  reference  for  Parts  numbers  was  avail¬ 

able;,  and  the  short  construction  period. 

Shortage  of  Manpower 

The  manpower  situation  was  a  realistic  problem.  When  the  wintering 

party  was  selected  it  was  realized  that  as  many  mechanics  and  drivers 

divi°iSlblerhau  ^  be  retained  consistent  with  the  demands  of  other 

w«e  m“med  m  «ve  —Wes  and  Waivers 

were  retained.  In  addition,  one  aviation  electrician  was  retained  ner 

and  ^eqU6St  to  double  up  as  an  extra  garage  hand.  One  machinist  mate 
and  bne  machinery  repairman  helped  to  fill  out  the  garage  staff  Tr, 

P:rt  Veli°niSe\LC°:k  PUt  tn  time  in  the  8arage’  a-d^ing  in  fLhaul 
work.  Since  the  steelworkers  were  close! v  allied  . 

repair  the  three  steelworkers  were  placed  under  the  garage  organization 

fdb°a  WalnS  mate  alS°  assisted  greatly.  The  four  drivers  were 

utilized  i  malntain  their  own  equipment  insofar  as  possible,  and  were 

m  ™nZay  construction.  Since  work  was  continued  on  a  24-hour 

mos  o  t  e  time,  the  above  personnel  were  spread  very  thin. 

Because  of  so  few  drivers,  weasels  were  operated  by  every  person  in 

ttePnersttneieSUlted  ^  ^  deteriorati°n.  Gradually  most  of 

wttiptr  K  f  k  • CamP  ame  Proficient  drivers  of  tractors  as  well  as 
weasels,  but  having  many  operators  is  always  hard  on  equipment. 

Insufficiency  of  Equipment 

The  equipment  would  have  been  ample  if  the  D2  tractors  had  hold 
under  the  working  conditions  encountered.  The  D8  the  D4's  and  all 
equipment  held  their  own  in  good  form.  The  M's  were  J^t  tofllgjt  for 

and  Jthe'D8^rSnofyththe  “t°  04,8  b°te  the  brunt  °£  a11  »“* 

and  the  D8  did  90/o  of  the  work  on  runway  construction.  The  D2's  fell 

o  pieces  during  off-loading.  Afterwards  they  were  suitable  for  light 

work  around  camp  and  at  the  runway.  If  the  standard  D4’s  had  been  ob- 

tained  by  Deep  Freese  II  forces  as  requested  by  McMurdo  the  problem  of 

transportation  would  have  been  much  simpler  after  15  October  mb  i 

weasels  proved  to  be  the  only  dependable  personnel  carrier  for  this 

root  “hefe  ha  Vehlcle  must  mrvive  every  condition  Imaginable-dirt 
rocks,  ice  and  snow.  No  other  vehicle  could  have  done  this  job. 

tha  am,!5  eXbrem®ly  ^ubtful  if  more  could  have  been  done  to  conserve 

h=vp  Hpp  Una6a  6  conditions  that  existed.  The  men  at  the  garage 

have  been  commended  more  than  once  for  their  untiring  efforts  With 

a  ltional  repair  facilities,  the  picture  would  have  changed  considerably; 
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WUh  M's  ZttlTli  S's!"hrpitt«rsho™d"haveTe  Tf^  ’Ulclay- 
It  is  hoped  that  the  situation  SfTo,  “  e  “  « 

Sir8  ig&z: 3  sKif?,?  r-~°<  -  sst 

mechanics  and  drivers  were  able  to  keep  °L“°"“es  experienced,  the 
This  was  evidenced  by  S  fact  that  2hf  h  U?”  unclri«S  efforts, 

drivers  when  it  coulS  bud™'  S Sa  v«M»  “"““f  »“  d°“  by  the 
any  diesel  engine  m,.-.  .  ^  rln6  job  was  required  in 

the  13  S  SS-spSr:tSMn”^.°nS:“s  ir°ller  £illUre  thr“U8h°“t 
that  every  piece  of  equipment  had  more  hours  cooperation^ iOtiO aCt 

Recommendation 

It  is  heartily  recommended  that  additional  repair  facilities  QT,a 

Little  America 


Howevei”“o““h“  “?  routlne  »=  to  lubrication  problems. 

'™y  ~ 

e  haSoSSc^i8  T^dlS  ayVh^  ^ 

“iied^S^Sr^ripSi5850'0^  £™  *  —  *  *  »d  re- 

Located  within  the  garage  were  the  steelworkers'  shop  rto  m  u-t 
shop,  and  the  toolroom.  There  were  two  small  test  shops  within  the 

office '  °n€\WaS  USed  as  a  battery  shop,  and  the  other  was  used  as  an 
sarave  storage  space  for  the  portable  Herman  Nelson  heater  The 
garage  was  not  lighted  satisfactorily  and  additional  w  u*. 

Fluorescent  fixtures  are  recommended  The  btildiZ  Ls  heatedT 
air  from  the  generator  (power  plant)  building  Thfs  he  t  Y  i  ^ 

with  a  55,000  Btu  space  heater.  Occasional!?’  addition'  ?  T*  SUPplemented 
quired  from  the  Herman  Nelson  heater.  7’  031  h6at  WaS  re~ 

no  1 gara®e  was  not  lar§e  enough  to  accommodate  the  Caterpillar  LGP 

D8  tractor;  however,  the  building  was  extended  by  using  timbers  cable 

on  thfr;  ^K6"31316  W°rk  WaS  “c^lished  outside8  o^  the  garage 
flood^i^h/rr  by  uslnS.a  tarpaulin,  a  Herman  Nelson  heater,  and  a 

changedSon  a ^8  tractor  at1-65<I\8  arrangement’  a  starting  engine  was 
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South  Pole 


The  tools  delivered  to  the  Pole  Station  by  the  construction  party 
were  gathered  at  McMurdo  with  the  idea  that  all  tools  would  be  left 
there  upon  evacuation  of  the  construction  personnel.  Additional  tools 
for  maintenance  were  requested,  primarily  shop  tools,  and  were  delivered 
late  in  January  or  February  1957.  There  are  no  shops  as  such  at  the 
Pole  Station,  only  a  large  area  in  the  power  house  and  garage  which  must 
serve  for  equipment  storage  and  any  other  shop  work  desired. 

STARTING  AIDS 

Stewart  Warner  Coolant  Heaters  (Model  939A) 

The  South  Wind  939A  was  ineffective  at  McMurdo  as  it  did  not  warm 
the  oil.  At  Little  America,  the  effectiveness  of  the  coolant  heater  was 
found  to  vary  with  the  wind  conditions,  the  type  of  motor  oil,  and  the 
piece  of  equipment  involved.  With  no  winds  and  9170  oil  in  the  crank¬ 
case,  the  heater  was  effective  in  a  weasel  to  -20  F;  in  a  Sno-Cat  to 
“30  F,  and  in  a  D8  tractor  to  -45  F.  Using  sub-zero  oil  in  lieu  of 
9170,  the  heater  was  effective  in  a  weasel  and  a  D2  tractor  to  -50  F; 
and  to  -55  F  in  an  HT-4  traxcawator.  "Experiments  in  -56  F  have  proven 
the  9.39A  coolant  heater  to  be  inadequate  in  furnishing  enough  heat  to 
properly  heat  engine  oil.  Tests  have  lasted  as  long  as  10  hours  and 
then  stand-by  heat  was  necessary  to  heat  engine  oil  to  a  temperature  where 
it  would  drip  off  the  dip  stick. "19 

KimHot starts 


They  are  a  fine  attachment  and  do  a  lot  of  good  on  small  engines, 
but  in  extreme  cold  weather  the  electric  cord  is  as  brittle  as  glass 
and  the  rubber  insulation  breaks  off  the  wire.  It  is  believed  some  kind 
of  cloth  would  be  better  insulation.  Kim  Hotstarts  required  electrical 
power  which  was  not  available  at  the  McMurdo  runway,  or  on  the  ice.  When 
the  tractors  were  near  the  garage,  the  electric  heater  was  used  and 
proved  effective. 

At  Little  America,  Kim  Hotstarts  were  unsatisfactory  for  the  D8 
tractor  in  that  the  Btu  output  did  not  appear  large  enough  for  the  size 
of  the  engine.  This  piece  of  winterization  was  tried  leaving  the  Kim 
Hotstart  plugged  in  for  16  hours  at  approximately  -50  F;  this  failed  to 
maintain  the  heat  present  at  the  time  of  securing  the  piece  of  equipment. 
They  were  not  satisfactory  in  the  M29  weasels,  D2  tractor  or  HT-4 
traxcavator,  as  the  heat  transfer  was  not  sufficient  to  preheat  the  coolant. 
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lit  her  Primers 


At  McMurdo  ether  dischargers  deteriorated  the  rubber  or  neoprene 
Seals  and  the  cold  weather  made  them  brittle;  small  pieces  would  break 
off  and  clog  the  discharger.  When  personnel  unscrewed  the  cap  on  the 
discharger,  the  ether  would  sometimes  spray  into  the  operator's  eyes. 

"Most  copper  tubing  vibrated  off  after  two  months  operation.  Believe 
steel  tubing  and  solid  mounts  required  on  cabs  and  engine  covers  to  give 
satisfactory  job. "5  Ether  primers  were  not  required  at  Little  America 
to  start  the  D2  tractor  or  the  HT-4  traxcavator,  provided  the  engine  was 
properly  preheated.  They  were  not  used  on  the  weasels. 

POLAR  FIELD  REPAIR  KIT 

The  Polar  Field  Repair  Kit:  is  a  1200-cubic-foot  portable  repair  shop 
with  a  van-type  body  mounted  on  a  toboggan  sled.  This  portable  repair 
shop  was  designed  by  the  Naval  Civil  Engineering  Laboratory,  Port  Hueneme, 
California,  and  was  equipped  with  a  20-kw  generator,  hand  and  power  tools, 
and  necessary  welding  equipment.  A  windbreak  was  fabricated  from  dunnage. 
This  offered  some  protection  and  comfort  to  the  mechanic  working  on 
equipment . 

The  repair  kit  was  among  the  first  pieces  of  equipment  to  be  off¬ 
loaded  on  the  ice  and  was  put  into  operation  immediately.  During  the 
first  phase  of  the  ships  unloading  operation,  the  repair  shop  was  located 
a  quarter  of  a  mile  from  shipside;  communications  with  the  ships  was 
made  by  radio.  Two  12-hour  shifts  were  established  with  the  senior 
mechanic  in  charge  of  each  shift.  After  each  piece  was  unloaded,  it 
was  checked  and  serviced  before  being  put  into  operation.  Typical  ex¬ 
amples  of  some  of  the  various  jobs  accomplished  working  from  the  portable 
shop  were:  installation  of  bulldozer  blades,  catwalks,  20-foot  booms 
on  D8  tractors  and  the  assembly  and  services  of  other  types  of  equipment. 
The  only  failure  of  this  unit  was  the  failure  of  the  automatic  control 
panel  (voltage  regulator)  of  the  20-kw  General  Motors  371  diesel  genera¬ 
tor.  A  replacement  unit  was  ordered.  The  repair  kit  was  later  incorp¬ 
orated  as  an  annex  to  the  garage.  "The  Polar  Field  Repair  Kit  was  the 
backbone  of  maintenance.  The  only  major  trouble  was  with  the  controller 
for  the  generator. "5 

SPARE  PARTS 

It  was  felt  that  if  the  spares  were  shipped  in  a  unit,  such  as  a 
spare  parts  van,  it  would  save  time  and  material.  This  was  part  of  the 
recommendations  to  BuDocks . 


MATERIALS  PERFORMANCE 
Rubber 


Th*  tatterl  cables  cracked  in  relatively  warm  temperatures. 

The  necessity  to  change  batteries  often  in  cold  weather  makes  this  an 
mportant  failure.  Hydraulic  hoses  failed  excessively  at  -40  F  and  lower 
until  replaced  by  aircraft  hose,  Spec  MIL-H-5511.  Seepage  was  evident 
in  the  3000  and  10,000-gallon  rubber  POL  tanks,  exposed  all  winter  and 
constantly  inflated  and  deflated.  The  rubber  hose  of  bulk  fuel  systems 
held  up  satisfactorily.  Fifty-gallon  rubber  tanks  became  hard  as  con¬ 
crete  when  subjected  to  low  temperatures.  No  adverse  effects  to  the 
containers  were  noticeable  after  thawing  out. 

Other  Materials 


Pipe  valves  (gate)  froze  up  and  broke  extremely  easilv.  Measures 
must  be  taken  to  keep  the  valves  from  freezing. 

Canvas  products  caused  no  trouble  at  the  low  temperatures,  although 
roof  tarps  became  excessively  stiff  during  installation. 

The  landplaner ,  roller  frames  and  drag  towing  gear  showed  evidence 
of  excessive  failures  during  the  cold  weather.  The  failures  appeared 
as  brittle  fatigue-type  failures.  Metal  chains  on  the  20-ton  sleds 
became  brittle  and  broke  easily  in  low  temperatures. 

Every  D2  track  frame  had  cracked  and  had  been  welded  by  the  end  of 
the  year.  This  appeared  to  be  a  case  of  design  rather  than  material 
failure  although  cold  weather  could  have  had  something  to  do  with  it. 
Extreme  vibrations  in  over-the-ice  work  is  hard  on  equipment. 

Linoleum  became  very  hard  and  brittle  and  could  not  be  used  until 
thoroughly  thawed  out. 


Special  attention  must  be  paid  to  annealing  welds,  preheating 
material,  and  cooling  slowly  in  cold  weather.  Welders  should  have 
.special  training  prior  to  departure  to  cold-weather  areas. 

Aluminum  nails  were  not  satisfactory  for  work  in  the  cold.  They 
are  too  soft  and  ductile  for  driving.  Many  nails  were  wasted  due  to 
excessive  bending.  Steel  nails  are  recommended. 

RADIO  INTERFERENCE  SUPPRESSION 

"There  was  quite  a  bit  of  trouble  with  the  radio  suppression  at 
McMurdo.  A  lot  of  the  suppression  equipment  broke  down  and  burned  out. 


^77 


/ 


When  the  filter  choke  in  the  voltage  regulator  of  a  tractor  would  burn 
up  it  would  cause  the  ammeter  to  burn  out  and  leave  the  circuit  between 
the  battery  and  the  generator  open.  Thus  the  battery  got  no  charge  and 
went  dead.  If  this  suppression  is  as  important  as  it  is  stated,  the 
men  will  have  to  be  trained  for  it  and  given  the  equipment  to  do  the 
job.  As  it  was,  a  lot  of  money  was  spent  to  suppress  all  our  equipment 
and  we  had  to  remove  most  of  it. "7 

"In  the  weasels,  the  RIS  gear  constantly  grounds  out,  burning  out 
the  voltage  regulators,  etc. "5 
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Section  XV 


SCIENTIFIC  AND  RESEARCH  PROGRAM 


I  GY  STUDIES 

The  International  Geophysical  Year  officially  commenced  on  1  July 
1957,  with  the  I GY  personnel  conducting  studies  in  the  following  fields 

of  science:* 

Aurora  and  air-glow  sky  observation  and  photography  to  record  auroral 
phenomena  and  meteors.  -  All  Stations  , 

Biology  -  Wilkes  Station 

Cartography  -  Wilkes  and  Ellsworth  Stations 
Cosmic  Rays  -  Wilkes  Station 

Geomagnetism  -  Surface  observation  to  provide  data  regarding  temporal 
changes  in  the  magnetic  field  of  the  earth.  -  All  Stations 

Glaciology  -  The  study  of  antarctic  ice  sheet.  -  All  Stations 

Gravity  -  Little  America  and  Wilkes  Station 

Ionospheric  Physics  -  All  Stations 

Meteorology  -  Gathering  weather  data.  -  All  Stations 

Micrometeorology  -  The  study  of  meteorological  factors  close  to  the 
surface  of  the  snow.  -  All  Stations 

Oceanography  -  The  study  of  ocean  water  temperatures,  salinity,  and 
tides.  -  Little  America 

Physiology  -  The  study  of  human  accl imat i zat ion  to  cold.  -  Little 
America  and  Byrd  Station 

*Reports  on  McMurdo  and  the  Ellsworth  Station  do  not  contain  complete 
information  on  the  disciplines  studies  at  these  bases. 
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Seismology  -  Obtaining  data  on  the  thickness  of  the  Ross  Ice  Shelf 
and  depth  of  water  underneath.  -  All  Stations 

Zoology  -  Wilkes  Station 


Byrd 


In  the  Spring  a  traverse  party  departed  from  the  Byrd  Station  to 
study  the  geological  and  other  related  phenomena  around  Marie  Byrd  Land. 

South  Pole 


During  Deep  Freeze  I  I  there  were  nine  IGY  scientific  personnel  at 
the  South  Pole  Station.  A  deep  pit,  combined  with  the  snow  mine,  was 
used  for  surface  and  deep  gl ac iol ogi cal  studies.  The  spectograph  and 
all-sky  camera  employed  in  aurora  and  air-glow  studies  gave  considerable 
trouble. 

Wilkes 


In  order  to  extend  the  meteorological  and  gl ac i ol og i cal  programs,  a 
small  icecap  station  was  erected  50  miles  inland  from  Wilkes.  This  was 
erected  in  early  April  1957  and  manned  all  year  long.  Routine  weather 
observations  were  made  there  and  the  glaciology  deep  pit  was  dug  there 
during  the  winter.  The  station  consisted  of  one  16-foot  Jamesway  section 
and  adjacent  snow  tunnels  and  storage  areas. 

Ellswor th 


A  traverse  party  departed  on  28  October  1957  for  the 
Edith  Ronne  Land.  This  party  continued  until  16  January 
had  to  abandon  Sno-Cats  about  250  miles  southwest  of  the 
to  be  flown  back  to  the  station  to  board  ships  departing 
day. 


interior  of 
1958,  when  they 
stat ion  in  order 
the  following 


NAVIGATION  AND  SURVEYING 
McMurdo 


During  the  construction  period,  December  1955  through  March  I956,  a 
group  of  surveyors  of  the  U.  S.  Navy  Hydrographic  Office  were  located  at 
Hut  Point.  They  established  a  basic  triangulation  net  for  the  area 
immediately  surrounding  the  air  facility  establishment,  and  took  contin¬ 
uous  solar  observations  to  establish  the  positions  of  the  net.  The  re¬ 
sults  of  this  work  are  published  in  the  report  of  the  Hydrographic  Office 
for  Deep  Freeze  I.  A  Navy  surveyor  worked  in  close  conjunction  with  the 
Hydrographic  Office  representative. 
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During  the  winter  months ,  celestial  stellar  observations  were  made 
by  the  construction  officer  to  verify  the  solar  observations  taken  during 
the  summer.  Wild  T-2  and  T-3  theodolites  were  used  for  this  work.  The 
position  of  a  point  midway  between  buildings  #2  and  #3,  and  20  feet  from 
the  front  of  these  buildings,  was  computed  graphically  as  being  77°50.97'S 
and  166°39.9'E. 

The  runway  direction  was  also  determined  celestially,  as  the  inaccu¬ 
racies  of  the  magnetic  compass  are  so  great  in  this  area  (the  horizontal 
component  of  the  magnetic  force  is  weak  and  the  dip  is  so  great  that  the 
compass  is  difficult  to  use  accurately  at  McMurdo).  The  direction  of  the 
center  line  of  the  ice  runway  was  found  to  be  264.5°  -  84.5°  True. 

Grid  navigation  is  used  a  great  deal  due  to  the  rapid  convergence  of 
meridians  at  this  latitude.  The  grid  system  arbitrarily  designates  the 
directions  of  the  prime  meridian  as  North  and  South,  the  north  end  being 
toward  Greenwich.  Parallel  and  perpendicular  lines  are  then  drawn  with 
respect  to  the  Prime  meridian.  (Refer  to  Chapter  XVIII  of  Dutton's 
"Navigational  and  Nautical  Astronomy.")  A  person's  grid  heading  is  al¬ 
ways  his  true  heading  plus  his  easterly  longitude  or  minus  his  westerly 
longitude.  In  this  manner,  since  the  runway  longitude  is  166°30'E,  the 
grid  directions  are:  264.5°  +  166.5°  =  431.0°  -  360°  =  71.0°  arid,  and 
84.5°  +  166.5°  =  251 .0°  grid. 

South  Pole 


Polar  Navigation 

Method.  Due  to  the  unique  location  of  the  South  Pole  Station,  a 
singular  method  of.  navigation  was  able  to  be  used  for  precisely  locating 
the  Pole  Itself.  This  method  is  outlined  in  Dutton's  "Navigational  and 
Nautical  Astronomy,"  Chapter  XV I  I  I  entitled  "Polar  Navigators,"  Section 
1805.  The  method  is  accurate  as  long  as  the  observer  is  within  2  degrees 
of  the  Pole.  The  basis  of  the  method  is  the  principle  that  the  declin¬ 
ation  of  any  body  and  the  altitude  of  that  body  are  the  same  when  an 
observer  is  at  either  Pole,  inasmuch  as  the  planes  of  the  celestial  equator 
and  the  planes  of  the  horizons  at  either  Pole  coincide  (are  parallel), 
if  the  assumed  positlpn  (AP)  of  the  observer  is  chosen  as  the  Pole, 
azimuth  becomes  Greenwich  Hour  Angle  (GHA).  Hc,  the  computed  altitude, 
can  be  taken  directly  from  the  declination  tables  for  any  GHA.  HQ,  the 
observed  altitude,  can  be  obtained  by  applying  corrections  to  the  Hs, 
instrument  altitude.  Thereafter,  the  line  of  position  is  plotted  as  any 
other  sight  is  plotted,  depending  on  the  relative  sizes  of  H0  and  Hc, 
to  determine  If  actual  position  Is  toward  or  away  from  the  observed  body. 
Figure  1805C  of  the  reference  shows  a  simple  two-observation  fix. 
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Decljnatlon.  The  declination  for  the  sun,  the  only  body  vlsable 
the  moon  could  be  seen  very  rarely,  and  never  could  be  used).  Is  qiven 
In  the  Nautical  Almanac  to  0.1-minute  (600  feet).  This  Is  not  accurate 
enough  for  precision  work.  Since  no  other  tables  were  available,  the 
tables  from  the  Nautical  Almanac  were  plotted  to  a  large  scale  and  a 
smooth  curve  was  drawn  through  the  plot,  in  this  manner,  declinations 
were  estimated  to  0.01-mlnute  (60-foot)  accuracy.  The  T-3  sights  were 
then  reduced  to  the  same  accuracy. 

lime  Considerations.  Since  the  declination  of  the  sun  changes  very 
slowly  over  a  period  of  time  and  since  the  altitude  equals  the  declinations, 
the  observed  altitude  changes  very  slowly,  and  precision  time  is  not  im¬ 
portant  in  computing  Hr,  the  computed  altitude.  Time  Is  important  only 
for  computing  azimuth  (equal  to  GHA) .  In  taking  twelve  observations,  the 
time  was  observed  in  starting  and  in  ending,  and  the  average  time  was  used 
for  the  computations.  A  matter  of  5  minutes  has  very  little  effect  oh 
altitude  observations. 


Corrections.  When  pinpointing  a  location  within  a  self-imposed  0.25- 
mile  limitation,  the  correction  for  temperature  and  barometric  pressure 
must  be  applied,  especially  if  they  vary  greatly  over  a  24-hour  period. 

he  temperatures  during  which  observations  were  taken  at  the  South  Pole 
varied  between  -35  F  and  +5  F.  The  normal  barometric  pressures  were 
about  20.5  inches  of  mercury.  The  corrections  for  this  unusual  set  of 
circumstances  were  quite  large  and  of  questionable  accuracy.  They  are 
given  in  the  K  &  E  Solar  Ephemerus  to  0.01-minute.  This  imposes  a  1 im- 
1  tat 1  on  to  the  accuracy  of  the  reading  when  the  T-3  Wild  theodolite  used 
reads  to  0.1-second  (10  feet)  and  estimates  to  0.01-second  (1  foot). 

More  accurate  tables  would  have  been  welcomed  to  correspond  with  the 
accuracy  of  the  instrument  used. 


The  best  method  of  obtaining  accuracy  in  making  an  observation,  es¬ 
pecially  when  the  characteristics  of  an  Instrument  are  not  known,  is  to 
take  an  upper  limb  and  a  lower  limb  observation,  then  dip  and  reverse  the 
scope  and  take  another  set  of  upper  and  lower  limb  observations.  The 
average  of  these  four  shots  will  eliminate  the  instrument  error  and  the 
corrections  for  semi-diameter.  The  only  corrections  to  be  applied  then 
are  for  parallax  and  refraction,  the  latter  being  further  corrected  for 
temperature  and  altitude.  The  shot  should  be  taken  every  three  hours 
for  24  hours  so  that  an  eight-sided  polygon  formed  of  LOPs  will  result. 
The  actual  method  used  at  the  Pole  was  to  make  twelve  simultaneous  ob¬ 
servations  of  the  sun's  lower  limb  and  take  the  average.  The  Instrument 
error  was  known  to  be  about  0.25-mlnute  ,  an  error  of  magnitude  of  approx¬ 
imately  equal  but  opposite  sign  to  an  error  experienced  in  the  refraction 
table  corrections.  Since  instrument  errors  are  constant  and  cancel  out 
when  round-the-clock  observations  are  made,  and  since  the  correction  for 
semi-diameter  is  almost  constant  for  any  short  period  of  time  (one  to 
two  days)  and  cancels  out  when  round-the-clock  observations  are  made,  the 
method  was  not  too  Inexact  under  the  circumstances. 
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Shots  were  taken  over  a  period  of  three  days;  a  six-sided  polygon 
esulted  and  located  the  actual  Pole  approximately  0.2  mile  from  the 
role  Station  camp.  This  determination  represented  a  total  of  72  obser- 
vat'ons.  The  position  will  be  checked  by  stellar  observations  this  win- 
ter.  Above  a  ,  with  corrections  being  so  important,  24-hour  round-the- 
clock  observations  are  required.  An  excellent  plotting  sheet  for  field 
work  and  for  final  computation  for  this  particular  case  was  found  to  be 
a  standard  maneuvering  board  sheet. 


The  unknown  error  in  all  of  the  Pole  Station  computations  was  that 
o  gravity  irregularities,  a  scale  of  which  was  impossible  to  obtain. 

It  was  assumed  that  the  horizontal  plane  indicated  by  the  bubbles  of  the 
theodolite  was  true  horizontal.  This  error  is  not  eliminated  by  24-hour 
observations  and  its  effect  might  be  considerable,  depending  on  the  nature 
of  the  geological  structure  beneath  the  plateau. 


At  the  Pole 
the  sun  gives  a 
any  other  South 
Grid  Direction 
West  Longitude 


itself,  grid  directions  are  simple  to  use,  as  the  GHA  of 
constant  reference  to  grid  direction  (or  meridian).  At 
Polar  area  the  following  formulae  are  used  to  convert 
(G)  to  or  from  True  Direction  (T),  knowing  the  East  or 
(  X  E  and  X  W)  : 


G  =  T  -  X  W 
G  =  T  +  X  E 
T  =  G  +  X  W 
T  =  G  -  X  E 

By  choosing  any  spot,  say  point  A  at  135°E  longitude,  true  bearing 
south,  the  grid  bearing  is: 


G  =  T  +  XE 

G  =  1800  +  1350  =  3)5 

Point  B,  135°W  longitude  with  heading  due  west,  true,  results  in: 

G  =  T  -XW 

G  =  2700  -  1350  =  1350 

Notice  that  these  signs  differ  from  those  given  in  Dutton,  which  are  used 
for  the  North  Polar  area.  Another  system,  almost  identical,  was  used  at 
the  Pole  to  designate  direction:  This  merely  stated  direction  in  terms 

?!irue  meridian  (e.g.,  wind  is  out  of  the  130°E,  the  train  ran  from 
I  25UW,  etc . ) . 
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Precautions 

1eftWinnthercilH  ’?  ‘f?  th®  instruments  "«*st  be  delubricated  and 

n  the  cold  at  all  times.  A  change  in  temperatures,  as  when  the 

c^,oareentAIS^f?U-ht  ind°°rSj  causes  condensation  and  trouble  beyond 
compare.  A  stiff  instrument  at  -35  F  is  impossible  to  use  with  accuracy 

as  a°JheodorrSati°K  f°rmS  ’nSide  an  instrument  bu*»t  with  such  precision 
as  a  theodolite,  it  becomes  stiff. 

,  .  SUrVeyi!]9  or  navigating  in  the  extreme  cold  is  perhaps  the  coldest 

and  toeDreCenttahen'-  S!°VeS  ^  neCeSsary  to  adj“st  the  instrument 

and  to  prevent  "burning"  of  fingers  on  the  cold  metal.  Frostbite  on  the 

face  is  common  when  making  high-altitude  observations,  as  the  face  in- 

iLt  ^  PaPt  °f  the  ?nStrument  (a  PHsm  Is  recommended  for 

keen  frnsrT  ns)’  C*a«no,s»  S^ed  to  all  adjustment  knobs,  will  help 
b  ?  minimum‘  Plastic  knobs  would  help.  When  taking 

night-time  stellar  observations,  batteries  illuminating  the  scales  soon 
become  powerless  In  the  cold.  Two  battery  boxes  are  suggested  one  al- 

the  other  Is  beln^  used.  «ois3  fr»  Z  breath 

must  be  IlL  e^CS  ??  the  'enSeSj  caus  1  ng  further  distractions.  Care 
onto  -k'  ?  cor,tinua!’V  to  Prevent  breath  from  being  exhaled  directly 

cofd  !oL'kSrUment:  tf.  thG  instrument  has  been  kept  Inside,  let  it 
cold-soak  before  using  it,  as  the  differential  contractions  will  cause 

?ema!,'?ns?HlareK  readin9s‘  "  possible,  let  the  time  and  note  keeper 
remai.i  inside  a  shelter  (tent  or  building)  where  he  can  hear  the  observer 
but  where  he  Is  relatively  warm.  r, 

W1 1 kes 

Surveyi ng 

f lr<JhefSthVey'?9  Wl,keS  Can  be  divided  '"to  five  operations.  The 
nor?£  f  ^ese  involved  erecting  a  system  of  cairns  in  the  area  to  the 
^!  of  KL  and  gathering  enough  information  for  a  reconnaissance 

ond  JfrP:i  IhTi?eCOnd  was  a  rOUgh  survey  of  the  ire  cliffs  from  the 
of  rhl  £  ?  T  9rOUP  t0  Cape  Fo,9«r.  The  third  was  a  one-day  survey 
irnnid  J  aena  9r°op.  The  fourth  was  a  topographical  survey  of  the 

immediate  camp  area.  Last  was  the  establishment  of  three  cairns  and  the 
beginning  of  transit  work  on  Midgley  Island.  The  work  was  done  by  person¬ 
nel  without  previous  surveying  experience  and  largely  under  adverse  con- 
d i t i ons . 


The  erection  of  the  cairn  system  was  started  from  Wiikes  Station  and 
extended  to  the  north  end  of  the  Windmill  group.  The  astronomical  station 
tabiished  by  R .  J.  Berkley,  and  the  two  large  rock  cairns  erected  by 
Dr.  Tressier  of  the  Hydrographic  Office  during  the  summer. of  1956-57  were 

US  ,  S^t.in9  P°intS  f°r  the  SyStem  which>  when  finally  completed, 

included  12  additional  rock  cairns.  The  transit  was  set  up  over  each 
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cairn  and  angles  were  measured  between  as  many  other  cairns  and  prominent 
features  as  poss ible  wi thin  the  available  time.  Photographic  panoramas 
were  taken  from  10  points  to  cover  the  area  of  the  survey.  A  base  line 
of  about  4000  feet  was  measured  by  a  combination  of  tape  measurements 
and  stadia  shots  over  open  water,  another  of  about  900  feet  made  by 
tbping  between  two  cairns,  and  a  last  one  of  a  thousand  feet  made  by 
taping  between  two  temporary  markers  set  up  on  the  sea  ice.  As  many 
intercairn  distances  were  calculated  as  possible  from  the  available 
measured  angles,  and  the  system  was  plotted  to  a  scale  of  2000  feet  to 
the  inch.  At  this  scale  there  was  no  discernible  error  of  closure  after 
inconsistent  angle  measurements  had  been  deleted.  Stadia  rod  sights  to 
the  sea  ice  from  a  number  of  these  cairns  were  taken  and  the  vertical 
angles  between  most  of  the  more  closely  grouped  cairns  were  measured 
for  the  purpose  of  approximately  determining  elevations.  A  rough  map 
of  the  shore  line  of  the  area  was  drawn  from  the  triangulation  net  and 
the  panoramas. 

For  the  determination  of  the  ice  cliff  configuration  from  the  north 
end  of  the  Windmill  island  group  to  Cape  Folger,  a  system  of  removable 
markers  was  used.  These  were  set  out  on  the  sea  ice  adjacent  to  the  ice 
cliffs  and  located  with  the  transit  from  the  end  of  the  cairn  system. 

At  approximately  half  the  distance  to  Cape  Folger  a  temporary  base  line 
of  about  1/2  mile  was  set  out  for  use  in  extending  the  work  to  Cape  Fol¬ 
ger.  From  each  of  these  temporary  markers,  stadia  distances  to  the  bot¬ 
tom  of  the  ice  cliff  front  and  vertical  angles  to  the  top  of  the  cliffs 
were  taken. 

The  survey  of  the  Balaena  islets  was  considerably  limited  by  the 
time  and  consisted  of  two  solar  altitudes  taken  on  different  days  and 
two  solar  azimuths  plus  rough  transit  work  from  the  two  cairns  erected 
there  by  the  Australians. 

The  work  on  MIdgely  Island  was  limited  by  bad  weather  and  the  fact 
that  the  access  to  the  Island  ended  shortly  after  the  work  began.  The 
Midgley  site  has  many  advantages  as  a  focal  point  for  future  work.  Wilkes 
Station  proper  is  clearly  visible  from  there  as  is  the  area  to  the  South. 
The  hill  on  the  island  is  fairly  high  and  Frazier  Island  is  easily  seen. 
Also  the  area  immediately  adjacent  to  the  island  is  not  too  accurately 
described  by  present  maps.  Three  cairns  were  erected  on  the  summits  of 
the  island's  hills,  a  few  angles  were  measured,  and  the  distance  between 
two  of  the  cairns  was  measured  by  stadia  rod. 

It  is  felt  that  with  slight  additional  work  the  mapping  of  the  entire 
Windmill  Island  group  can  be  completed  with  map  quality  as  good  or  better 
than  available  maps  on  the  southern  portion.  Helicopter  photos  of  this 
unmapped  area  would  be  of  great  value.  Both  the  pos i t ion  es tabl i shed  by 
Mr.  Berkley  and  that  established  by  the  Russians  in  the  area  between 
Bailey  and  Mitchell  Islands  seem  to  indicate  that  the  maps  of  this  region 
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are  based  on  a  questionable  astro  fix.  it  is  felt  that  this  should  be 
corrected.  The  available  maps  of  the  islands  are  in  general  excellent 
and  highly  accurate  but  could  be  greatly  improved  by  a  systematic  attempt 
to  remove  the  errors  which  resulted  from  difficulties  in  photo  interpre¬ 
tation.  The  biggest  deficiency  in  the  work  done  this  year  is  believed  to 
be  the  lack  of  a  definite  tie-in  of  this  year's  work  with  the  other  maps; 
this  will,  if  possible,  be  corrected  before  the  end  of  this  year's  oper¬ 
ations  . 


GEOLOGY  AND  PHYSIOGRAPHY 

The  Hut  Point  Region  -  HcHurdo  Sound* 

McMurdo  Sound  base  is  sited  between  Hut  Point  and  Observation  Hill. 
This  area  lies  on  the  southwestern  extremity  of  an  8-mile-long  ridge 
extending  from  the  foot  of  Mount  Erebus.  The  southeastern  slope  of  this 
ridge  is  for  the  most  part  covered  by  a  2-mile-wide  Highland  Icesheet 
sloping  down  to  the  Ross  ice  Shelf.  The  crest  of  the  ridge  is  surmounted 
by  a  chain  of  ten  ext  i  net  vol  can  i  c  cones  which  rise  to  a  maximum  altitude 
of  1400  feet.  Part  of  the  steeper  northwestern  slope  of  the  ridge,  to¬ 
gether  with  the  slopes  about  the  projected  camp  site,  are  snow- free  in 
the  summer. 

Geology 

All  rock  types  mentioned  have,  as  yet,  been  classified  In  the  hand 
specimen  only.  The  rocks  of  the  Hut  Point  area  are  all  igneous  with  the 
exception  of  small  pebbles  of  biotite  granite  and  gneiss  which  occur 
sporadically  In  superficial  deposits.  Their  occurrence  on  the  summits 
of  unmodified  cinder  cones  and  the  absence  of  larger  eratics  in  this 
locality  denies  a  glacial  origin.  Debenham  describes  them  as  being  wind¬ 
blown,  but  there  is  no  apparent  sorting  or  removal  of  the  finer  local 
tuff.  An  origin  as  fragnents  of  basement  rock  Is  possible,  caught  up 
and  ejected  with  the  scoria,  but  granite  inclusion  have  not  been  found 
In  any  local  volcanic  rock.  Feldspar  inclusions  as  aggregates  do  occur, 
however  - 

The  earliest  eruptives  appear  to  have  been  a  series  of  basic  flows 
of  early  or  pre-PI  e  i  s  tocene  age.  This  series  would  include  the  fine 
grained  Olivine  basalt  of  Hut  Point  itself  and  the  vesicular  basaltic 
basement  of  the  camp  site  as  a  late  differentiate.  The  dissected 
hornblende  trachyte  cone  of  Observation  Hill  was  built  up  of  steeply 
dipping  flows,  possibly  together  with  the  plug  breccia  of  Castel  Rock. 


*  From  a  report  by  Mr.  B.  M.  Gunn  of  the  University  of  Otago,  New  Zealand 
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These  earlier  rocks  show  signs  of  extensive  glacial  erosion  In  the 
horn-1  Ike  shape  of  Observation  Hill,  the  U  valley  between  It  and  Crater 
Hill,  the  manmlllated  outline  of  Hut  Point  and  the  flattened  to  gently 
rounded  crest  of  the  ridge  as  a  whole.  The  angular  outline  of  the  Castle 
Rock  breccia  plug  can  only  be  ascribed  to  later lal  erosion  by  Ice  moving 
from  S.  E.  to  N.  W.,  with  later  sapping  at  the  foot  of  the  S.  E.  wall  by 
the  present  Ice  sheet. 

A  recent  acidic  phase  has  given  rise  to  the  chain  of  ten  cinder  and 
scorlc  cones  which  surmount  the  ridge.  A  final  explosive  phase,  apparent¬ 
ly  from  local  craters,  has  left  a  veneer  of  unconsolidated  scoria  and 
lappllll  tuff  over  the  greater  part  of  the  Hut  Point  area.  These  scor- 
laceous  fragments  contain  large  crystals  of  horneblends  and  pure  nodules 
of  olivine  up  to  8  centimeters  In  diameter.  Flattened  lava  blebs  and 
striated  bombs  on  the  flanks  of  Crater  Hill  Indicate  the  recentness  of 
this  phase.  Crater  Hill  Is  also  cut  by  radial  trachytlc  dykes.  The 
linear  arrangement  of  the  cones  suggests  they  are  sited  along  a  struc¬ 
tural  rift  of  the  type  seen  In  Mt .  Morning,  Minna  Bluff,  and  the  Black 
and  Brown  Islands. 

Phys lography 

The  secondary  processes  bringing  about  the  evolution  of  a  landscape 
resemble  those  of  a  tropical  desert.  Annual  precipitation  estimated  at 
18  centimeters,  vegetation  limited  to  lichens  and  algae,  strong  winds, 
and  great  annual  temperature  changes  all  have  desert  affinities.  These 
effects  are  strongly  modified  by  the  permafrost.  Soli  profiles  were 
Inspected  by  digging  and  dynamiting  the  permafrost  at  the  camp  site.  A 
typical  profile  on  a  ridge  was  as  follows: 

1.  A  thin,  superficial  lag  gravel. 

2.  Thirty  to  40  centimeters  of  yellow  to  brown  tuffaceous  material, 
unsorted,  and  ranging  In  size  from  50-centli.ieter-dlameter  bombs  and  an¬ 
gular  basaltic  fragments,  to  sand,  silt  and  clay.  A  settling  sample 
showed  a  5-percent  clay  fraction. 

3.  Twenty-five  centimeters  of  dark  grey,  gritty,  finely  comminuted 
skel etal  "so l 1 ." 

The  top  of  the  permafrost  was  usually  In  this  layer,  forming  a  plane 
surface  paral lei  to  the  ground  surface.  The  water  content  of  one  tested 
sample  was  18  percent.  Fine  velnlets  of  Ice  were  present.  In  the  lower 
parts  of  this  layer,  the  rock  structure  was  preserved  with  olivine  crystals 
In  place,  but  disintegrated  on  warming  in  the  sun.  About  8  centimeters 
of  vesicular  basalt  contained  ice  on  the  vesical  but  retained  Its  solid 
structure.  The  bedrock  of  vesicular  olivine  basalt  was  Ice-free.  In 
these  zones  of  shallow  permafrost,  a  polygonal  surface  was  either  absent 
or  poorly  developed  In  polygons  of  more  than  10  millimeters  in  diameter. 
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The  profile  of  below-surface  depressions  was  of  a  different  pattern: 
saturated  with  snow^e!  twater !°  ^  centimeters  of  fragmentary  ejecta  was 

cent  i meters  Stdrlnd^f^nknown5! mater,aI  '  Ice  wedges  23 
rock  was  not  reached  at  a  deni-h  and  were  encountered.  Bed- 

finer,  due  to  “^Sln"  te"ded  ba 

were  more  deeply  incised.  They  were'cor resoo  Jj°unJar ,es  °f  the  polygons 
(2  to  3  meters,  w„h 

crackXsor;f;hc::in^rdnr;;:"c;rLrir:beh:r,to  be  to 

no  concentration  of  coarser  mafpri^i  i  5^e  sPr,n9  period.  There  was 
could  not  be  explained  by  ec“den  a  b°!y9°"  b°“"^rl=s  that 

crevices,  and  some  removal “  ^  IS!  h  fleets  into  the 
polygon  chanced  to  coincide  with  natural  irai“age.  ‘>°Undar''  of  a 

Recent  Glacial  Action 

^:SH,  rS,™ ™i !  bp- f-TpKLr* 

surfaces.  ^  1  n9  are  active  on  all  exposed 


kS8 


REFERENCES 


1*  Commander ,  Task  Force  43.  Report  of  Operation  Deep  Freeze  I  I, 

1956-57.  Washington,  D.  C.,  1  Hay  1957* 

2.  Commander,  U.  S.  Naval  Support  Forces,  Antarctica.  Army-Navy  Trail 
Party  Report,  Operation  Deep  Freeze  II,  1956.  Washington,  D.  C., 

10  June  1957. 

3»  Williams  Air  Operating  Facility,  McMurdo  Sound,  Antarctica.  Letter 
report  serial  60  of  29  February  1956  to  Commander,  Construction  Battalions, 
U.  S.  Atlantic  Fleet. 

4.  Williams  Air  Operating  Facility,  McMurdo  Sound,  Antarctica.  Letter 
report  serial  62  of  29  February  1956  to  Commandant,  U.  S.  Marine  Corps. 

5.  Williams  Air  Operating  Facility,  McMurdo  Sound,  Antarctica.  Letter 
report  serial  64  of  7  March  1956  to  Chief,  Bureau  of  Yards  and  Docks. 

6.  Williams  Air  Operating  Facility,  McMurdo  Sound,  Antarctica.  Letter 
report  96  of  18  October  1956  to  Commander,  Construction  Battalions, 

U.  S.  Atlantic  Fleet. 

7.  Bureau  of  Yards  and  Docks.  Comments  of  LTJG  R.  E.  Kenny,  CEC,  USN, 
to  CDR  J.  Koleszar  of  BuDocks  contained  in  memorandum  of  31  May  1956  to 
BuDocks  Code  0-400. 

8.  Bureau  of  Yards  and  Docks.  Report  on  Trip  to  Antarctica  by  E.  W.  Most, 
memorandum  of  12  June  1956  from  BuDocks  Code  M-622B  to  BuDocks  Code  M-100. 

9-  Bureau  of  Yards  and  Docks.  Comments  of  LT  D.  J.  Slosser,  CEC,  USN, 
to  CDR  J.  Koleszar  of  BuDocks  contained  in  memorandum  of  31  May  1 956  to 
BuDocks  Code  D-400. 

10.  Navy  Subsistence  Office,  Washington,  D.  C.  Letter  serial  8072  of 
17  May  I960,  to  Commanding  Officer  and  Director,  Naval  Civil  Engineering 
Laboratory,  Port  Hueneme,  California. 

11.  LT  R.  A.  Bowers,  CEC,  USN,  letter  of  19  May  i960  to  Mr.  E.  M.  Mac- 
Cutcheon,  Technical  Director,  Naval  Civil  Engineering  Laboratory, 

Port  Hueneme,  California. 

12.  CDR  H.  E.  Stephens,  CEC,  USN,  letter  of  26  May  I960  to  CAPT 

A.  B.  Chilton,  Commanding  Officer  and  Director,  Naval  Civil  Engineering 
Laboratory,  Port  Hueneme,  California. 

13.  Commander,  Task  Group  43.3  message  110045Z  of  12  April  1956  to 
BuDocks . 


489 


Bu Docks'!™3 nder*  TaSl<  Gr°UP  43,3  messa9e  * 40722Z  of  1 4  April  1956  to 


15*  Commander,  Task  Group  43*3  message  300850Z  of 
Commander,  Naval  Support  Forces,  Antarctica. 


30  June  1956  to 


16.  Commander,  Task  Group  43*3  message  152215Z  of 
Commander ,  Naval  Support  Forces,  Antarctica. 


15  July  1956  to 


17*  Commander,  Task  Group  43. 3  message  161025Z  of 
Commander,  Naval  Support  Forces,  Antarctica. 


16  July  1956  to 


18. 

Nava] 


Cormander,  Task  Group  43*3  message  202210Z 
Civil  Engineering  Laboratory,  Port  Hueneme 


of 


21  August  1956  to 
Cal i forn ia. 


BuDock^3^6^  TaSl<  Gr°UP  43,3  message  2621,02  of  27  August  1956  to 


20.  Commander, 
Commander,  Naval 


Task  Group  43*3  message  OIO63OZ  of  1  October  1956 
Support  Forces,  Antarctica. 


to 


21.  Commander,  Task  Group  43-3  message  160200Z  of 
Commander,  Naval  Support  Forces,  Antarctica. 


16  December 


1956  to 


22.  Commander,  Task  Unit  43*3-2  (McMurdo) 
to  Commander,  Construction  Battalions,  U. 


message  232235 Z  of  24  July  I956 
S.  Atlantic  Fleet . 


23.  Commander, 
to  Naval  Civil 


Task  Unit  43.3-2  (McMurdo)  message  260245Z  of  26  July  I956 
Engineering  Laboratory,  Port  Hueneme,  California. 


24.  Commander 
to  Commander, 


,  Task  Unit  43-3-2  (McMurdo)  message  052320Z  of  6  August  1956 
Naval  Support  Forces,  Antarctica. 


25.  Commander, 
to  Naval  Civi 1 


Task  Unit  43-3-2  (McMurdo) 
Engineering  Laboratory,  Port 


message  052335Z  of  5  August  1956 
Hueneme,  California. 


iqcA  J'om"!ander'  TasJ;  Unit  ^3.3.2  (McMurdo)  message  150434Z  of  15  August 
2)  n^Tr  •r'  Construction  Battalions,  U.  S.  Atlantic  Fleet  and 
Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California. 


27.  Naval  Civil  Engineering  Laboratory,  Port  Hueneme,  California, 
message  302250Z  of  30  July  1956  to  Commander,  Task  Unit  43-3-2  (McMurdo). 


28.  Nava)  Civil  Engineering 
message  242I27Z  of  24  August 


Laboratory,  Port  Hueneme,  California, 
1956  to  Commander,  Task  Group  43.3. 


29.  Kennedy,  C.  H.,  SWC,  USN.  Comments  to  R.  C. 
Engineering  Laboratory,  Port  Hueneme,  California. 
September  1959. 


Coffin,  Jr.,  Naval  Civil 
during  interview  in 


490 


bibliography 


-‘-r-ton..  Final  Report, 

30  June  1957.  (Six  volumes)  5  57> '  Dav,sv'"»>  "•><«•«  Island, 

Mobile  Construction  Battalion  (Soecian  n  *  ■ 

Operation  Deep  Freeze  ||  and  I  I Mac!  cSf tacJnie?t  Bravo.  Final  Report, 
2  June  1958.  (Eight  volumes)  ?"5  }  *  ^isville,  Rhode  Island,  ' 

Construct^on^USNC/  IGy'cape^dare  *Stat^°rt  f  ^  °peratio ™  and 

Operation  Deep  Freeze if  y  Stat.on  Cape  Hallett,  Antarctica, 
Rhode  Island,  1957.  Loom,s*  CEC>  USN*  Davisville, 

Washington,  D.  C^ToctobeJ6?^.01'  °peration  DeeP  Freeze  I,  1955-56. 

S?ngton,TD?kC^rrHay*l957?0rt  °f  °peratfon  DeeP  Freeze  ||,  1956-57. 

Washington,  D.  Z.^Tl  June  1958^  °f  °peration  DeeP  Freeze  Ml,  1957-58. 

Washington,  D.  C^T?  June  1959^  °f  0peraUon  DeeP  Freeze  IV,  1958-59. 


Commander,  U. 
Party  Report, 
10  June  1957. 


S.  Naval  Support  Forces, 
Operation  Deep  Freeze  II, 


Antarctica.  Army-Navy  Trail 
1956.  Washington,  D.  C., 


491 


DISTRIBUTION  LIST 


z 

0 

0 

SNDL 

copies 

Code 

10 

Chief,  Bureou  of  Yards  end  Docks 

Budocks  Standard  Distribution 

2 

39B 

Construction  Bottalions 

9 

39D 

Mobile  Construction  Bottolians 

3 

39E 

Amphibious  Construction  Battalions 

1 

A2A 

Chief  of  Novol  Reseorch  -  Only 

2 

A3 

Chief  of  Novol  Operations  (Op-07,  Op-04) 

5 

A5 

Bureous 

3 

B3 

Col  leges 

2 

E4 

Loborotory  ONR  (Washington,  D.  C.  only) 

1 

H6 

Medical  Center 

2 

J4 

Amphibious  Boses 

1 

J48 

Construction  Training  Lnit 

1 

J60 

School  Acodemy 

1 

J65 

School  CEC  Officers 

1 

J84 

School  Postgroduate 

1 

J90 

School  Supply  Corps 

1 

J95 

School  Wor  College 

1 

J99 

Communication  Training  Center 

3 

N1 

BuDocks  Director,  Overseas  Division 

7 

N5 

Construction  Bottalion  Center 

1 

R20 

Marine  Corps  Schools,  Quontico 

1 

Chief  of  Stoff,  U.  S.  Army,  Chief  of  Reseorch  ond  Development,  Deportment  of 
the  Army,  Washington,  D.  C. 

1 

Chief  of  Engineers,  Deportment  of  the  Army,  Attn:  Engineering  R  &  D  Division 
Washington,  D.  C. 

1 

Commanding  Officer,  Engineering  R  &  D  Loborotories,  Attn:  Technical  Intelligence 
Bronch,  Fort  Belvoir,  Vo. 

1 

Deputy  Chief  of  Staff,  Development,  Director  of  Reseorch  ond  Development 
Department  of  the  Air  Force,  Washington 

1 

President,  Morine  Corps  Equipment  Board,  Marine  Corps  Schools,  Quontico,  Vo. 

10 

Armed  Services  Technical  Informotion  Agency,  Arlington  Holl  Stotion,  Arlington,  Vo. 

2 

Commanding  Officer,  U.  S.  Naval  Construction  Battalion  Center,  Attn:  Technical 
Division,  Code  141,  Port  Hueneme,  Colif. 

2 

Commanding  Officer,  U.  S.  Novol  Construction  Bottolion  Center,  Attn:  Moferiel 
Deportment,  Code  142,  Port  Hueneme,  Colif. 

1 

Deputy  Chief  of  Stoff,  Reseorch  ond  Development  Heodquorters,  U.  S.  Morine  Corps 
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Commandant,  Industrial  Call...  af  th.  Armed  Forces.  Washinflton,  D.  C. 

Commandant.  U.  S.  Armed  Farce,  Staff  Coll.fle,  U.  S.  Naval  Base,  Norfolk,  Va. 

aSLlTe.-cr"-  C>""  . ° . .  N.„  D«par tm.nl. 

Officer  in  Charge,  U.  S.  Navy  Unit,  Rensselaer  Polytechnic  Institute,  Tray,  N.  Y. 

,  Bureau  of  Medicine  and  Surgery,  Attn:  Re  search  Division,  Novy  Department,  Washington  D  C 
Commander,  Amphibious  Force,  U.  S.  pacific  Fleet,  San  Diego 

Commander,  Amphibious  Force,  U.  S.  Atlantic  Fleet,  U.  S.  Novel  Base.  Norfolk,  Vo. 

Charge,  U.  S.  Naval  Supply  Research  and  Development  Facility,  Naval  Supply  Center,  N.  J. 
Por7HTj^L0  Ca"fornildS  ^  DaCkS  S°PP'y  U  N°VO'  Battalion  Center, 

Commanding  Officer,  Field  Research  Laboratory,  Bureau  af  Medicine  and  Surgery.  Camp  L.j _ _  C 

Frost  Effect,  Laboratory,  Corps  of  Engineers,  Waltham,  Mass. 

President,  Signal  Corps  Board,  U.  S.  Army,  Fart  Monmouth,  N.  J. 

Commanding  Officer,  Signal  Carp,  Engineering  Labs,  For,  Monmouth.  N.  j. 

sEx~:ir  “  ”•  *•  *•  »«««.  n.7  u. ,  r.  o. 

•• c°-  °<  e-'--  «•  *•  *-7. 

Arctic  Health  Research  Center.  P.  0.  Bo*  960,  Anchorage,  Alaska 
Air  Force  Cambridge  Research  Center,  Hanscam  Field,  Bedford,  Mass. 

Arctic  Aeromed jeal  Laboratory.  United  States  Air  Force,  APO  731,  Seattle,  Wash. 

Ch.ef,  Bureau  of  Yard,  and  Docks,  Cade  D-230,  Washington,  D.  C. 

Naval  Support  Forc*<  Antarctica,  6,h  and  Independence  Ave.,  S.  W .,  Washington,  D.  C. 
irectar  of  U.  S.  Antarctic  Research  Program,  National  Science  Foundation,  Washington  D  C 
Chief  of  Naval  Operation,  (OP-07T),  Navy  Department,  Washington,  D.  C. 

Laurence  G.  Ho^c^'F^.^B^d^Zs^  ZTtZ s^riaVs'cie^e  [llorlZT  C°mm°nd' 

Antarctic  Project,  Office,  Department  of  Defense,  Washington,  D.  C. 

Office  Of  Naval  Research,  Navy  Department.  Washington,  D.  C„  Attn:  Air  Sciences  Depar . 

Obstruction ^Batt  a Hon* Center”" Do  v  i  s  vi'll e,**R^  I A,IO"tiC  Fleet'  Adminitt'ati'f»  Wq.,  U.  S.  Naval 

Command, ng  Officer,  U.  S.  Army  Transportation  Research  and  Development  Command,  Fort  Eusti,  Va 
Command, ng  Officer,  U.  S.  Novy  Subsistence  Office,  Washington,  D.  C. 

Officer  in  Charge.  U.  S.  Naval  Medical  Research  Laboratory,  New  London,  Conn. 

U.  S.  Army  Research  and  Development  Center,  Fort  Belvair,  Vo. 
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